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INTRODUCTION

For many years municipalities such as Elkhart have been required, through their
NPDES (National Pollutant Discharge Elimination System) permits, to monitor
chemical and microbiological levels of the rivers and streams to which they have
any regulated discharges. This is done in an effort to protect the public and the
aquatic communities that inhabit these waters, to determine the water quality in
these areas, and to document the chemical and microbial contributions these
discharges make to these streams. While conventional monitoring is good at
identifying the chemical and microbial components of the water being tested and
may help protect the public, it provides little information about the condition of the
aquatic communities that it is also intended to protect. Alone, chemical and
microbial monitoring is not an effective indicator of aquatic community health and
provides limited insight to overall water quality.
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To get a better idea of the impacts
discharges may have on a stream, or what
impact various land uses have in a stream's
watershed, a two-tiered sampling approach
has been found to be most effective in
monitoring and determining water quality in
aquatic systems and protecting aquatic
communities (Craddock 1990, Ohio EPA
1988). These approaches use conventional
monitoring coupled with biological
monitoring, sampling of the actual aquatic
communities. It is important to remember
that conventional monitoring can only reveal
the chemical and microbial levels of the
water at the time the sample is collected.
The sporadic presence of a biologically
harmful substance could easilly go
undetected by conventional monitoring
alone. Since the aquatic communities are
present 24 hours a day, seven days a week,
they are the overall product of the chemical
and physical interactions in these aquatic
systems and, hence, are the best indicators
of the water quality in a given area. The
drawback to biological monitoring, however,
is it merely acts as a "red flag" when there is
a problem. Since conventional monitoring
can identify any problem chemical(s) and
help pinpoint sources of contamination, it is
best to use both monitoring strategies to
provide the greatest amount of protection for
the public and aquatic communities.

With this knowledge, the City of Elkhart
began the second step in its monitoring
activities by sampling the fish communities
of the St. Joseph and Elkhart Rivers and
their tributaries in and around Elkhart during
the summer of 1998. In 1999 and 2000,
core (Index) stations were resampled in an
effort to establish baseline information that
will allow the City to document the condition
of the fish communities over time. This
baseline of information will also reveal what
impact an urban environment like Elkhart
has on the rivers and streams that flow
through it, and should identify any problem
areas. The tool that will be used to assess
the water quality using the fish community

information is the Index of Biotic Integrity
(IBl) as modified by Thomas Simon (1997).
This index was developed by James Karr
(1981), and is most useful in translating
complex fish community information into a
more understandable format for non-
biologists. In simplest terms, the IBI acts as
a biological indicator much like the DOW
Industrial Average acts as an economic
indicator (Karr 1996) and it provides a
method to track the trends in fish community
condition over time. It is comprised of three
broad categories (species composition,
trophic composition, and fish condition)
which are broken down into 12 smaller
categories known as metrics (Appendix A) to
assess fish communities. These metrics are
each given a score of 1 (low), 3, or 5 (high),
and the total score for a site is in the range
of 12 to 60. These scores can then be
graphed and placed into one of five
categories which describes the overall
condition of the fish communities. Since it is
assumed that the condition of the fish
communities is a reflection of the water
quality in a given area, Elkhart will be able to
effectively track water quality conditions over
time.

In addition to determining the water quality in
a number of streams, sampling was also
conducted to determine the overall diversity
of the fish species in the Elkhart area. A fish
tagging program that included smalimouth
bass (Micropterus dolomieu), largemouth
bass (Micropterus salmoides) and walleye
(Stizostedion vitreum) that were collected
during biological monitoring activities was
also continued. This tagging effort will assist
the Indiana Department of Natural
Resources (IDNR) in determining the
movement patterns of walleye and alert
fishermen to the City's monitoring activities.
Scale samples were also taken from all
walleye, smallmouth and largemouth bass
over 75 mm in length for age and growth
analysis. The scale data will be made
available as an additional report at a later
date. Finally, tissue from eight species of



fish was sampled and  Table 1: Fish consumption information taken from the 2000 Indiana Fish
analyzed for mercury and Coninnplion Advisory: e
P_CB (polychionnate_d Location Species Size Contaminant | Group
biphenyl) content. This (inches)
information was added to the Elkhart River Rock Bass 7-9 Hg, PCB 3
o : 9+ Hg, PCB 4
existing tissue data that T o 5 s 3
Elkhart has collected to White Sucker 813 PCB 3
' 13+ PCB 4
compare to the state's fish |grjrrrier | Biack Rednorse 1317 Hg 2
consumption advisory for the 17+ Hg 3
St. Joseph and Elkhart Rivers. Channel Catfish oed 583 431
Presently several species are 26+ PCB 5
on this advisory in the Elkhart Golden Redhorse 123625 233 3
. +
area (Table 1) and the City P - 1142 Hg >
wants to verify the state's 12+ Hg 3
findings and  contribute . 2 s 2
information to the existing Shorthead Redhorse 1417 Hg, PCB 3
state database so an accurate Ty e e ngHZCB :
and thorough advisory can be 13+ Hg 3
issued. Walleye 16-17 Hg 3
17+ Hg 4
Hg = Mercury Group 2 = 1 meal/week Group 4 = 1 meal/2 months
PCB = PCBs Group 3 = 1 meal/month Group 5 = DO NOT EAT

(Special restrictions apply to women and children. See advisory.)

METHODS

In an effort to establish a baseline of
information for future comparison, fish
community information was collected at
select sites each of the last three summers
(1998-2000). The sampling efforts of 2000
marked the third and last annual sampling at
the core sites visited by Elkhart. This
sampling continued to identify the majority of
fish species present and to determine water
quality levels in the rivers and streams
around Elkhart. Stream sites were again
sampled in one of two ways. Investigative
sites were sampled only once and all fish
collected at these sites were identified to
species, the largest and smallest of each
species were measured to the nearest
millimeter (mm), the fish were counted, and
then released. Index sites, on the other
hand, were sampled twice at five-week
intervals, and the length of the sample area
was dependent on the stream's width. The
length of these sites was 15 times the
stream's width with a minimum length of 50
meters and a maximum length of 500
meters. Fish collected at index sites were
studied more extensively. These fish were

also identified to species and then
processed in one of two ways. First, game
fish (smallmouth bass, rock bass, bluegill,
etc.) were measured by length to the nearest
millimeter, individually weighed to the
nearest gram (g), and then released. Non-
game fish (suckers, darters, minnows, etc.)
were counted, the largest and smallest of
each species were measured to the nearest
millimeter, species were mass weighed to
the nearest gram, and then released. If a
specimen of a species had not been
previously retained from a site for the Public
Works & Utilities specimen museum, then a
single specimen of the smaller species was
retained and larger specimens were
photographed. This practice allows for the
verification of the field and lab identifications
if needed.

In 2000, the 20 index sites and 3 of the
investigative sampled in 1998 and 1999
were resampled. In addition, eleven new
investigative sites were also sampled
(Figures 1 & 2 & Table 2). This continued
Elkhart's sampling strategy of surveying the



Table 2: Sites sampled, the method used to sample each, and their IBl score (Index sites only).

Little Elkhart River

Barge

4

* _ Denotes a cool/cold water stream

Site Site Type of Site Method IBI Scores
Number Description (Index/Investigative) 1998 | 1999 | 2000 | Average
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3 M;"T;L';,',’ ,g:‘:fk Investigative :
4 o Index
° St?ﬂggzmer Index
6 rgambark e index
: st. ?:geszagiver Investigative
8 O hart Rver investigaive
9 gxkﬁ:nw szr; Index
1° Bk River Index
" " Elkhart River Index
12 N Erar River index
"  Elcrar River index
14 E’,"’&S;'::: Investigative
= Chistiana Creek Index
1 Christiars Creek index
v ok e index
i Velow Cresk Index
19 m“ggﬁa Investigative
= S e
L SR Investigative
= e =
2 St —
24 Wm’n';"‘nﬁ" Investigative
25 mnzﬁgcf Investigative
26 Reﬂ‘;"(;?;e:“e Index
27 Bﬁ%"'cf;ekd Investigative
Gl Puterbaugh Creek index
Gl Pine Creekc Index
il Cognr:: gor::k1 f Investigative
o Washirmm Ditch Investigative
= o Croek index
= Lt Elkart River index
34 Oty Monc =) Investigative Tote




Figure 1: Fish sampling sites in Elkhart County, 2000.

maximum number of streams and sites in the
limited amount of time available for sampling.
Investigative sites were generally sampled for
a shorter distance (less than 15 times the
stream width) and game fish other than bass
and walleye that were individually measured
at index sites were not weighed at these sites.
These two differences in sampling and
processing allowed for two investigative sites
to be sampled in a day versus one index site.

Figure 2: Fish sampling sites in and around Elkhart, IN, 2000.

All sites were sampled utilizing either
backpack, tote barge, or boat mounted
electrofishing gear. The type of equipment
used depended on the depth of the stream.
For the smallest streams that would not
accommodate the tote barge equipment, the
battery powered backpack unit was used. If
the stream was larger and wadeable for at
least 80-90% of the area to be sampled, the
tote barge equipment was used. All other
areas were sampled utilizing the boat
equipment. Power output of the three types
of equipment varied. The backpack output
was 0.5-1.5 amperes, the tote barge was 4-6
amperes, and the boat was 8-16 amperes.

Figure 3: Location of tag on fish.
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12 inches and largemouth bass
greater than 16 inches in length
also had an anchor tag applied
under the left anterior edge of
the dorsal fin (Figure 3). This
tag was orange or yellow in
color and contained Elkhart
Public Works & Utilities' phone
number and a unique tag
number. In addition to being
tagged, the left pelvic fin of
these fish was clipped to alert

2 | Public Works personnel to fish
| \ that had been tagged, but had
™\ shed the tag. The biggest
Type of Site advantage of this tagging study

o Index is its ability to reveal important

o Investgatve| | movement pattens of these fish
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and help the IDNR in its walleye

L\\j stocking efforts on the St
Y

Joseph River. If the success of
this stocking program continues




and grows, it could provide the Elkhart
economy with additional revenue from non-
local sport fishermen pursuing walleye in the
Elkhart area.

Lastly, tissue in the form of fillets, was
collected from common carp (Cyprinus
carpio), smallmouth bass, rock bass
(Ambloplites rupestris), walleye, channel
catfish (/ctalurus punctatus), golden redhorse
(Moxostoma erythrurum), shorthead redhorse
(M. macrolepidotum), and white sucker
(Catostomus commersoni) from July through
October. The tissue samples were collected
from four sites on the Elkhart River and six
sites on the St. Joseph River (Table 3 &
Figure 4). Due to the presence of an
impassable dam just upstream of the Jackson
Boulevard site on the Elkhart River, the tissue

Table 3: Fish tissue sites.

Site Number River Station

1 St. Joseph Bristol (not on this map,
same as Site 1 in Figure 1)

2 St. Joseph Six-Span (CR 17)

3 St. Joseph Bulldog Crossing (CR13)

A St. Joseph Below Nappanee St.

3 Elkhart Hively Ave. (CR 18)

6 Elkhart Indiana Ave.

7 Elkhart Middlebury St.

8 Elkhart Jackson Blvd.

9 St. Joseph Martin's Landing

10 St. Joseph Lexington Landing

11 St. Joseph Oak Manor

Figure 4: Location of fish tissue sites on the St. Joseph and
Elkhart Rivers.
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samples collected from this area were once
again treated as if the fish were from the St.
Joseph River. Also, due to the difficulty of
collecting three walleye of the same size from

any given site, the tissue sample for these
fish was collected at three different locations.
Each tissue sample sent in for analysis was a
composite of tissue from three fish of the
same species at the given site or area (except
as noted above). The samples were collected
following the procedures in Appendix B (this
report) and Appendix lll in "Protocol for a
Uniform Great Lakes Sport Fish Consumption
Advisory" (1993).

RESULTS & DISCUSSION

In 2000, Elkhart collected 18,061 fish from the
index and investigative sites that were
sampled. These fish represented 66 species
and 14 families (Tables 4 & 5). No additional
species were found, leaving the species count
for Elkhart County at 76. Greater redhorse
(Moxostoma valenciennesi - state
endangered) and river redhorse (Moxostoma
carinatum - species of special concern) also
continued to be represented in the samples.
The top three species collected were mimic
shiner (Notropis volucellus), white sucker, and
smallmouth bass while the top three families
represented were Cyprinidae (minnows and
shiners), Catostomidae  (suckers and
redhorse), and Centrarchidae (sunfish and
black bass). A summary of the species
collected at each site is presented in
Appendix C.

INDICES

The IBI scores ranged from a low of 29 (poor)
at sites 18, 22 and 29 to a high of 53 (good)
at sites 9 and 15 (Table 2). A longitudinal
comparison of the 1998, 1999, and 2000
scores for the St. Joseph and Elkhart Rivers
and Christiana and Yellow Creeks is
presented in Graphs 1-3. It is important to
remember that the IBlI scores for the St.
Joseph River (drainage basin >2,000 square
miles) are only approximate because the
metrics that were used were developed for
rivers and streams in this area that have a
drainage basin <1,000 square miles. When



Table 4: Summary of species captured at index sites.

r

% by | Total Weight |Total Weight| % by
Common Name Total Number Number (@) (Ibs) Weight

Mimic Shiner 1,956 13.82 2,445 5.39 0.10
Striped Shiner 1,329 9.39 19,482 42.91 0.83
Smallmouth Bass 1,162 8.21 182,968 403.01 7.76
White Sucker 1,127 7.96 174,294 383.91 7.39
Creek Chub 987 6.97 14,196 31.27 0.60
Golden Redhorse 956 6.76 575,956 1,268.63 24 .43
Bluegill 923 6.52 28,305 62.35 1.20
Bluntnose Minnow 576 4.07 1,288 2.84 0.05
Rock Bass 575 4.06 47,661 104.98 2.02
Blacknose Dace 567 4.01 1,861 4.10 0.08
Spotfin Shiner 519 3.67 1,775 3.91 0.08
Northern Hog Sucker 494 3.49 106,148 233.81 4.50
Hornyhead Chub 400 2.83 8,650 19.05 0.37
Shorthead Redhorse 235 1.66 148,146 326.31 6.28
Mottled Sculpin 228 1.61 1,385 3.05 0.06
Stoneroller 180 1.27 1,587 3.50 0.07
Logperch 180 1327 1,434 3.16 0.06
Johnny Darter 178 1.26 281 0.62 0.01
Rosyface Shiner 119 0.84 277 0.61 0.01
Silverjaw Minnow 111 0.78 207 0.46 0.01
River Redhorse 109 0.77 236,265 520.41 10.02
Largemouth Bass 106 0.75 21,385 47.10 0.91
Rainbow Darter 97 0.69 164 0.36 0.01
Common Carp 83 0.59 340,500 750.00 14 44
Yellow Bullhead 81 0.57 6,431 14.17 0.27
Quillback 71 0.50 105,433 232.23 4.47
Green Sunfish 68 0.48 1,846 4.07 0.08
Longear Sunfish 65 0.46 2,367 521 0.10
Walleye 64 0.45 14,207 31.29 0.60
Silver Redhorse 57 0.40 100,475 221.31 4.26
Spotted Sucker 54 0.38 19,782 43.57 0.84
Chestnut Lamprey 52 0.37 764 1.68 0.03
Brown Trout 42 0.30 4,758 10.48 0.20
Bowfin 32 0.23 45,869 101.03 1.95
Orangethroat Darter 29 0.20 31 0.07 0.00
Black Redhorse 28 0.20 19,853 43.73 0.84
Channel Catfish 26 0.18 52,955 116.64 2.25
Pumpkinseed 25 0.18 861 1.90 0.04
Blackside Darter 22 0.16 95 0.21 0.00
American Brook Lamprey 21 0.15 135 0.30 0.01
Grass Pickerel 19 0.13 727 1.60 0.03
Greater Redhorse 18 0.13 40,350 88.88 1.71
Black Crappie 18 0.13 2,794 6.15 0.12
Hybrid Sunfish 18 0.13 1,392 3.07 0.06
Tadpole Madtom 16 0.11 52 0.11 0.00
Stonecat 14 0.10 148 0.33 0.01
Yellow Perch 12 0.08 305 0.67 0.01
Steelcolor Shiner 12 0.08 38 0.08 0.00
Central Mudminnow 11 0.08 79 0.17 0.00
Brown Bullhead 9 0.06 3,822 8.42 0.16
Redear Sunfish 9 0.06 264 0.58 0.01
Sand Shiner 9 0.06 16 0.04 0.00
Northern Pike 8 0.06 8,152 17.96 0.35
Longnose Gar 8 0.06 4,438 9.78 0.19
Fathead Minnow 8 0.06 21 0.05 0.00
Rainbow Trout 7 0.05 2,366 521 0.10
River Chub 6 0.04 218 0.48 0.01
Warmouth 4 0.03 120 0.26 0.01
Brook Silverside 3 0.02 10 0.02 0.00
Common Shiner 3 0.02 8 0.02 0.00
Greenside Darter 2 0.01 11 0.02 0.00

7



Table 4 (cont.)

% by |Total Weight |Total Weight| % by
Common Name Total Number NumiBar (@) (Ibs) WEiQ,EL
Lake Chubsucker 1 0.01 12 0.03 0.00
Blackstripe Topminnow 1 0.01 3 0.01 0.00
Golden Shiner 1 0.01 1 0.00 0.00
Total 14,151 100.00| 2,357,869 5,193.54 |100.00
Table 5: Summary of species captured at investigative sites.
Common Name Total Number| 9% by Number
White Sucker 479 12.25
Creek Chub 411 10.51
Golden Redhorse 372 9.51
Bluegill 320 8.18
Smallmouth Bass 317 8.11
Bluntnose Minnow 264 6.75
Mimic Shiner 217 5.55
Blacknose Dace 166 4.25
Stoneroller 155 3.96
Rock Bass 119 3.04
Striped Shiner 111 2.84
Silverjaw Minnow 88 2.25
Spotfin Shiner 88 2.25
Sand Shiner 81 2.07
Johnny Darter 77 1.97
Brown Trout 74 1.89
Mottled Sculpin 72 1.84
Green Sunfish 65 1.66
Spotted Sucker 65 1.66
Common Carp 42 1.07
Northern Hog Sucker 42 1.07
Largemouth Bass 41 1.05
Longear Sunfish 32 0.82
Spottail Shiner 20 0.51
Silver Redhorse 16 0.41
Walleye 16 0.41
Central Mudminnow 15 0.38
Grass Pickerel 15 0.38
Pumpkinseed 13 0.33
Chestnut Lamprey 11 0.28
Hybrid Sunfish 11 0.28
Yellow Bullhead 11 0.28
Shorthead Redhorse 9 0.23
Logperch 8 0.20
Greater Redhorse 7 0.18
Hornyhead Chub 7 0.18
Rainbow Darter 7 0.18
Redear Sunfish 7 0.18
Black Crappie 6 0.15
Rosyface Shiner 5 0.13
Yellow Perch 5 0.13
White Crappie & 0.10
Channel Catfish 3 0.08
Northern Pike 3 0.08
Bowfin 2 0.05
Fathead Minnow 2 0.05
Rainbow Trout 2 0.05
American Brook Lamprey 1 0.03
Black Bullhead 1 0.03
Blackside Darter 1 0.03
Brook Silverside 1 0.03
Brown Bullhead 1 0.03
Longnose Dace 1 0.03
Stonecat 1 0.03
TOTAL 3,910 100.00




metrics are developed for the St. Joseph
River, all previously collected information will
be used to recalculate a more accurate IBI
score. Index sites also could not be
established in the impounded area of the St.
Joseph River because the metrics were
developed for flowing waters. The make-up
of the fish community is greatly different in
impounded areas due to the differences in
habitats that are available.

Graph 1: IBI scores for the St Joseph River, Elkhart County,

1998-2000.
60
Excethent

56

52 A| oo

44 - = =
" z 5| Far
s all 11
o ] [ 3 -
s¥1d ¢} :
@ 32 § & € Poor
T 28 1

24 4

207 Very

16 - S Pot

12 T T T 1‘“#‘“2"'! T T T T T

73 74 75 76 T7 78 79 BO 81 82 B3 B84 85 86 BT

River Mile

[+ 1998 = 1999 4 2000 — Average]

Year-to-year IBl score fluctuations of 4-8
points are not unusual and are attributed to
the natural variability of  biological
communities. The fluctuations in IBl scores
for most of the sites sampled on the rivers
and streams reflected this natural variability,
except for the Yellow Creek US 20 Bypass
site. A dramatic decrease in 1Bl scores (14
points) at this site indicated additional water
chemistry monitoring in this area will be
necessary to try to identify the cause.

The trend of higher IBl scores upstream of
Elkhart versus downstream on the St. Joseph
River is reflected in the average scores for
those sites for 1998-2000 (Graph 1). This
trend is nomal and, for now, expected. The
multitude of impacts (ie. bridges, street run-
off, combined sewer overflows, seawalls,
lawn fertilizers, etc.) that are found in an
urban area like Elkhart creates this trend in
IBl scores. As improvements are made in

adjacent land-use practices by all people, and
new technologies allow for cleaner effluents
from all sources, this trend will ideally become
less exaggerated in time. With all of the
disturbances and impacts that this river
receives, however, the condition of the fish
community as reflected by the [Bl scores
remains above average for an urban area the
size of Elkhart.

The trend of the Elkhart River IBl scores
closely followed that of the St. Joseph River
(Graph 2). The average of the scores from
1998-2000 was higher at the sites above
Elkhart versus the sites within Elkhart. The
IBI scores and the trends for both the Elkhart
and St. Joseph Rivers do not reflect that the
fish communities are in trouble, but do reveal
that there is room for improvement for these
communities through advances in technology
and better stewardship activities.

Yellow Creek (tributary of the Elkhart River)
and Christiana Creek (tributary of the St.
Joseph River) were two of the Ilargest
tributaries sampled and each had two index
sites. The County Road 32 site on Yellow
Creek continued to reflect the poor water
quality (Graph 3) that is common in streams
impacted by agricultural runoff and stream
channel modifications (ie. snagging and
dredging). This site and the area upstream of
it have tall, steep slopes, very Ilittle

Graph 2: IBI scores for the Elkhart River, Elkhart County,

1998-2000.
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Graph 3: 1Bl scores for Christiana and Yellow Creeks,
Elkhart County, 1998-2000.

development along this stream could greatly
decrease the effects of these impacts by
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simply building fewer or no seawalls, leaving
more buffer zones, dealing with problem or
failing septic systems, and using little or no
lawn chemicals near the stream's edge. The
IBI scores reveal good biological integrity in
the upper reaches with only a slight decrease
as the stream enters the city.

The IBI scores for the six remaining streams
that had an index site are displayed in Graph
4. The Little Elkhart River, Lily Creek and
Trout Creek were not sampled in 1998 so no
average scores were calculated for these
sites.

overhanging vegetation, and no significant
buffer zones (unmowed grassy areas). These
characteristics contribute to the high amount
of sediments this stream moves after a hard
rain, and decreases the amount and types of
habitats available to fish. The US 20 Bypass
site previously revealed how a fish community
could recover from most impacts if left
undisturbed. This site and the immediate
areas up and downstream have a great deal
of overhead canopy and buffer strips and the
stream channel has not been modified. All of
these stream characteristics allow for a more
diversified fish assemblage due to an
increase in the amounts and types of habitats
available. In 2000, however, the 1Bl scores at
this site dropped dramatically revealing an
impact by an unknown source. The habitat of
this area had not changed, so the source is
assumed to be a water contaminant. Water
sample sites will be established upstream and
within the fish sampling site to try to identify
this contaminant and its source.

Christiana Creek flows through less
agricultural land, but more residential areas
than Yellow Creek. This trade-off has
problems of its own, however. The presence
of seawalls and septic systems, absence of
buffer zones, and application of lawn
fertilizers up to the stream's edge negatively
impact this stream. The residential

Puterbaugh, Pine and Cobus Creeks as well
as the Little Elkhart River all had a good
variety of habitats available. The water
temperature these streams  maintain,
however, classify them as cool/cold water
streams and this is their biggest limiting
factor. This is important to know because the
IBlI was developed and modified for use on
warmwater streams. Cool/cold water streams
tend to have fewer species and not as many
fish as warmwater streams. When the Bl is
used to assess cool/cold water streams, it
generally scores them lower. To have the
best understanding of the integrity of these
stream resources, the IBl metrics would need

Graph 4: IBI scores for various streams, Elkhart County,
1998-2000.
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Table 6: Summary of tagged and recaptured fish.

Number Recaptures Recaptures # of Fish
Species Tagged (fishermen) PW&U Represented
1998 | 1999 | 2000 | 1998 | 1999 | 2000 | 1998 | 1999 | 2000 | 1998 | 1999 | 2000
Smalimouth Bass 246 321 361 8 12 25 5 30 49 12 41 67
Walleye 38 41 40 4 8 0 3 4 10
Largemouth Bass NA AL 20 NA 1 NA 0 3 NA 0 3

to be modified for scoring these types of
streams. For now, the present IBI
modification will suffice to reveal any drastic
changes over time until the cool/cold-water
metrics can be completed.

Lily Creek and Trout Creek are warm-water
streams that both drain lakes, but are
maintained quite differently. Lily Creek is a
regulated drain that has recently (1997)
been dredged. This dredging activity was
done in an effot to decrease flooding
impacts to neighboring landowners.
Streams of this type may never support a
biologically diverse fish community, but that
is to be expected due to the main function
(agricultural drainage) of the stream. Trout
Creek, however, is a naturally flowing
stream that has not been impacted by
dredging activities. The IBl scores for both
sites (Table 2, Figure 4) quickly reveal that
streams with few or no disturbances support
a more diverse fish community.

TAGGING & MOVEMENT

For 2000, a total of 421 fish were tagged
(Table 6) and 80 fish were recaptured in 89
events. Almost twice as many recaptures
were recorded for both fishermen and Public
Works as compared to 1999. This is an
excellent reflection of the sampling
technique utilized by Public Works and
cooperation of fishermen. Since 1998, 141
fish have been recaptured in 152 events,
which reflects a recapture rate of 13.0% for
all fish tagged to date. This recapture rate is
good and reflects a slight increase in
fishermen reporting recaptures, and a large

increase in the number of smallmouth bass
recaptured by Public Works.

Of the 89 recapture events this year, only 17
revealed any type of fish movement (Table
7). Eleven of these movements were in an
upstream direction, while the remaining six
were in a downstream direction. Walleye
were once again the most active in terms of
relocating (8 out of 11 recaptures moved),
while smallmouth bass tended to stay in the
area of their initial capture (only 8 out of 74
recaptures moved). Five walleye moved an
average of 5.1 miles upstream and three
averaged 7.5 miles in a downstream
direction. Five smalimouth bass also moved
upstream an average of 4.8 miles and three
moved downstream an average of 5.2 miles.

Table 7: Summary of movement of recaptured fish, 2000.

Direction Smallmouth Walleve Largemouth
Moved Bass y Bass
No
Movement - 3 3
Upstream 5 5 1
Downstream 3 3 0
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While the number of fish movements that
were observed stayed about the same as in
1999, the pattern was completely different.
Walleye moved both upstream and
downstream, and were not just recaptured
below dams. Likewise, the smallmouth bass
that were recaptured had moved to
completely different areas, not just back to
their original capture zones.



FISH TISSUE

The fish tissue results from 1998 and 1999
found that modifications of the fish
consumption advisory (FCA) were warranted
in Elkhart County. In 2000, tissue samples
were collected to help clarify 1998 and 1999
results and to add data to the walleye and
channel catfish information that had been
previously collected. Detailed results can be
found in Appendix B.

Smallmouth bass from the Elkhart River that
were within the size range of the FCA (5-6
inches) were tissue sampled for the first time
by Public Works in 2000. The lab results
revealed that these fish had group 1
mercury levels and group 2 PCB levels.
These results for PCBs are lower than the
state's previous findings. PCB levels in rock
bass tissue from the Elkhart River continued
to fluctuate. Each of the three sampling
locations has now had rock bass tissue with
PCB levels that fell within the group 1 or 2
advisory. While these results have varied
slightly over the last three years, they still
reveal PCB levels lower than previously
reported by the state. The results for the
white sucker tissue also varied, but revealed
group 1 or 2 mercury levels and group 2
PCB levels.

Tissue sampling on the St. Joseph River
focused on collecting larger channel catfish
and walleye, and collecting additional tissue
samples of golden redhorse, common carp,
shorthead redhorse, and smallmouth bass to
confirm previous results from certain
sampling locations. These results indicate
walleye 14 to 19 inches have group 2
mercury and PCB levels, and channel
catfish over 26 inches have group 2 mercury
levels and group 3 PCB levels. The results
for these two species will have to be
confimed in the coming years. Golden
redhorse tissue continued to fall within the
group 2 mercury level above Elkhart and
group 2 PCB levels below town. These
results would still place golden redhorse in a
lower advisory group than they are presently

in.  Mercury and PCB results for carp
continued to be lower than the state's
findings, however carp tissue results for
mercury have a similar patten to the golden
redhorse, higher above town than below
town. Shorthead redhorse tissue results
confirm the state's findings, and smallmouth
bass results continued to vary. While
smallmouth bass tissue results for mercury
have revealed mostly group 1 levels, PCB
results have varied from group 1 to group 3
levels showing a need for additional
information.

CONCLUSION

After three years of conducting biological
monitoring on the Elkhart and St. Joseph
Rivers and their tributaries in Elkhart
County, it has become apparent how
important annual sampling is to accurately
assess these rivers and streams and how
useful annual sampling is in establishing a
baseline for future comparisons. The IBI
scores on the Elkhart and St. Joseph Rivers
have fluctuated from year to year, however it
is easy to see that these fluctuations are due
to the natural variability of biological
communities. While these IBlI scores are
reflective of good biological integrity, Graphs
1 and 2 point out that improvements could
stil be made. The fish communities of
Christiana and Trout Creeks continue to
exhibit good water quality, while Puterbaugh
Creek and the Little Elkhart River have poor
to fair water quality. An unknown impact
has affected the fish community on the lower
segment of Yellow Creek. This impact was
noticed through a significant decrease in IBI
scores at this site, and will be investigated
further. Pine, Cobus and Lily Creeks
continue to have poor water quality. The
lower water quality of Lily and Yellow Creeks
may be due to their primary use as
agricultural drainage. The fish communities
that were found may be the best that this
type of stream can support. The fish
communities found at the cool/cold-water
streams (Puterbaugh, Pine and Cobus



Creeks and the Little Elkhart River) indicate
lower water quality as determined by
warmwater stream standards. Once the IBI
metrics are developed and calibrated for the
cool/cold-water streams in this area, a more
accurate assessment will be available.

In Elkhart's third year of sampling, over 400
fish were tagged and 89 recaptures were
recorded. While the number of recaptures
drastically increased over previous years,
the number of fish that actually moved
remained about the same. Smallmouth
bass moved very little (only 8 of 74), while 8
of 11 walleye moved either upstream or
downstream. This information confirmed the
walleye in this area are very mobile while
the smallmouth bass tended to stay within
very defined areas. This movement
information, as well as the fish community
information that is gathered, is helping the
IDNR assess its stocking strategy for
walleye.  Elkhart looks forward to the
continued stocking of walleye and the
associated economic benefits for the city.
The increased reporting of recaptured fish
by fishermen has also given Elkhart the
opportunity to inform more people of
Elkhart's efforts to understand and protect
its aquatic resources.

Fish tissue sampling results continued to
support the need for modifications to the fish
consumption advisory for Elkhart County.
Additional data will be collected in 2001 for
smaller smallmouth bass in the Elkhart River
and larger walleye and channel catfish in the
St. Joseph River to provide the best possible
information on the status of PCB and
mercury levels in these fish. Elkhart will also
continue to provide its citizens with the most
accurate information on PCB and mercury
levels in the local fish populations.

In 2001, the City of Elkhart will continue its
stewardship role in helping to preserve and
protect the aquatic resources in this area as
well as those in St. Joseph County.
Beginning in the summer of 2001, the City of
South Bend has contracted Elkhart to assist
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them in data collection and understanding
the fish communities and conditions of their
aquatic resources. This joint effort will bring
these two cities closer to truly understanding
the health of the St. Joseph River as a
watershed in Indiana. Both cities wish to
protect and enhance their valuable aquatic
resources for the future.
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Appendix A

Index of Biotic integrity metrics

Index of Biotic Integrity metrics used to evaluate headwater stream (<20 square miles drainage
area) sites in the St. Joseph River drainage:

. Total number of species

. Number of darter/madtom/sculpin species
. % Headwater species

. Number of minnow species

. Number of sensitive species

. % Tolerant

. % Omnivores

. % Insectivores

. % Pioneer species (individuals)
10. Number of fish collected

11. % Simple lithophils

12. % DELT anomalies
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Index of Biotic Integrity metrics used to evaluate wadeable stream (>20-<1,000 square miles
drainage area) sites in the St. Joseph River drainage:

. Total number of species

. Number of darter species

. Number of sunfish species
. Number of sucker species
. Number of sensitive species
. % Tolerant

. % Omnivores

. % Insectivores

. % Camivores

. Number of fish collected

. % Simple lithophils

. % DELT anomalies
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Appendix B

Fish tissue preparation and results

Materials needed:
Reynolds aluminum foil
freezer wrap
deionized (DI) water

1/2 gallon, 1 gallon, and jumbo size freezer bags w/write-on labels

skinners

stainless steel fillet knives
knife sharpener

scalers

ice

cooler

A group of three fish per species was
selected based on size. In every case but
one, the smallest fish in a group was greater
than or equal to 90% of the length of the
largest fish in that group. In the one
instance the smallest fish was greater than
75% of the length of the largest fish as
called for in the "Protocol for a Uniform
Great Lakes Sport Fish Consumption
Advisory"(1993). The largest fish or fish that
fell into a length range for species on the
advisory were selected. The fish were kept
as close in size as possible within a group
because the tissue from the three fish in
each group was composited (mixed
together) before the analyses were
completed.

All of the tissue was in the form of boneless
fillets taken from the fish. All of the fish,
except for a few carp and redhorse groups,
had skin-on fillets taken. The few
exceptions had skin-on fillets taken from one
side of each fish and skin-off fillets taken
from the opposite side. These skin-on
composites were analyzed separate from
the skin-off composites to note the
differences that may occur due to the
different preparations.

Before the tissue was removed, the fillet
knives, scalers and skinners were cleaned
and rinsed with DI water, and freezer wrap
was placed where the fish were to be
processed. The knives, scalers and
skinners were washed in river water and
rinsed with DI water after each species was
processed and new freezer wrap was placed
before another species was processed. For
skin-on samples, the scales were removed
before the fillet was taken. For skin-off
samples, the skin was scored around the
edge of the fillet and then removed before
the fillet was taken. It was important to be
consistent with where the cut of the fillet
ended and to not include any of the body
cavity or viscera. Once the fillets were
removed, they were rinsed in river water and
then rinsed with DI water before being
placed on aluminum foil. The foil was large
enough to hold the three fillets for each
species at a site. When all three fillets were
placed on the foil, it was then wrapped and
placed in a labeled freezer bag and placed
on ice in a cooler. The fish tissue was
placed in a freezer upon returning to the lab,
and kept frozen until sent to the contract lab
for analyses.



b [ s v [ V] e [sn]z]z]| +2 SN [lel-zel|[zel62l| (L1 ¥0) ueds-xis|
sseg yinowsabieT

€ z z Z b } L L GZ-EL | L'OLBFL|BYL-LYL|LGL-EGL jeang esueddenN

€ | I L | 4 Z L GZ-€L |0Z1-29L|{0LL-T9L|8ol-L'9lL| (€L ¥O) Buissoid Bopjing

€ SN L b L SN ¢ b GzEL SN 6'9L-L'9} |6'GL-9GL (21 YD) uedg-xig
asloypay usp|oD)

S E |veE| € 5 L I L +6Z |e9z-L'6Z|L'8T-Lee| L Lee9e jeang esueddeN

S SN | el | € g SN L L +6Z SN |8.2-2'6Z| V92962 pieAsjnog uosyoer

S SN € > ) SN | 2 z +G2 SN |9/z-1'sz| 56292z | (€l ¥O) Buissoi) Bopjing

S SN £ 4 g SN z |z +6Z SN |¥'/2-9'92|LTELIE (21 ¥0) vedg-xis
dien uowwon

S € SN | SN L Z SN | SN +92 9'82-9'.T SN SN (loysug) g1 WS

I SN 4 Z | SN I } oz> SN [99L-1'9L| L LLE9L 1981)5 UOSYOEP
ysiged [suueyd

JoAly ydasor 18

Appendix B

- W | z | 2 L ” %l 2 +€l w_wﬂw”ﬂ LOLZGL| L bl yeens KIngeippIn
v SN | 2 Z L SN I b +EL SN [t'¥iI-SEL|[9GLESL enusAy euelpu|
v SN z z l SN I L +€1 SN [ZSl€vl|96GI-06L| (8L YD) enusay AjsAlH
Jaqong sjymM
€ Z L Zz ! L z z 96 096G | EPZL|LOL-OGL 1eans Ainge|ppIy
€ 4 z 4 L L 4 z 9 1'9-LS |8PlvYl|0PL-6LL anuaAy eueipu
£ Z 4 Z I I b Z 96 669G |6 L-LLL[96L-06L| (81 ¥O) enusAy AjeAlH
sseg yinow|ews
£ L Z L z VN I L 6L 6L, | 08CTL | 9L2L 18815 Ainga|ppI
€ Z L b Z VN b L 6L vi-VL | 6L€L | €169 enusAy euelpu|
€ L z i z ¥N L L 6L zevL | L'86L | €404 (81 ¥O) enusAy AjsaiH
sseg o0y
JeAly Heyy3
(aje35) | 000Z |6661|8664| (ejeys) | 000Z |6661[866L| (ayerg) | 000Z | 666L | 866L
dnol dnou abue
mo% (nemd) 532%2 (Nemd) Em:mﬂ (Nemd) NS S| NS
AKlosinpy dnois g0d Alosiapy | dnoio Ainolapy | Alosiapy abuey ujbue

‘uosuedwod pue synsal enssi|




Appendix B

pawuopad sisk|eue oN - YN ps109||00 ajdwes oN - SN
I c SN | SN 4 Z | SN | SN +L) 28L-¥LL SN SN sa)ig snosue||eosi
L SN Z | SN L SN Z | SN 91> SN |9sL-8%L| SN se)Ig snoaug||easiiy
=Y ETIETY
L ¥N ! b z L 1 z €l-6 |BOLEO0L|80L-20L|9LLELL }eang sauedden
L SN z z z SN I L €16 SN L'LI-6'0L|Z0L-00L pJeAe|nog UosHoe(
L w e | 1 z Wl L] €16 m_m””m”mﬂ LLL-#'0L | 8'0-2°01 | (€1 ¥O) Buissoig Bopjing
sseg yihowjjews
€ - 699 g9, ‘91-G’ JeA8|nNOg U0SHoE
€ = € z z N ! L LbL | el oe | 99109 |EOLGSL pieAg|nog uosyoepr
asioypay pesyuoys

(penupuo)) JeAry ydesor 1S

(a1e1g) | 000Z |6661]866L| (sjerg) | 000Z [6661[866L| (ejeys) | 000Z | 6664 | 8661
dople dnoig abuey uole saload weal
¥

80d (nemd) AinoJsiy (nemd) yibua" (nemd) e s B

Aiosianpy dnoio g0d AMosiapy | dnoio Ainolapy | Alosinpy abuey yibus




Appendix C

Location and species of fish caught at all sites in Elkhart County, 2000



Appendix C

Stream

St. Joseph River

Site Number

3

4

1st
Pass

2nd
Pass

1st
Pass

2nd
Pass

Day

2nd
Pass

1st

Night Pass

1st
Pass

2nd
Pass

1st
Pass

2nd
Pass

Chestnut Lamprey

American Brook Lamprey

X

Longnose Gar

Bowfin

Rainbow Trout

Grass Pickerel

Northern Pike

Common Carp

K|

o

Rosyface Shiner

x| >

Striped Shiner

>

>

Spottail Shiner

Steelcolor Shiner

Spotfin Shiner

Mimic Shiner

> >

Bluntnose Minnow

o) x>

K| x|

> 2| K| >

R x|

Quillback

Silver Redhorse

>

XX XXX

Black Redhorse

Golden Redhorse

Shorthead Redhorse

XXX

x| >

K| K| K|

XK x|k

x>

XXX || X

X2 D22 XK | XXX

RN XXX x| xK|X

Greater Redhorse

River Redhorse

>

KX X

Northern Hog Sucker

> x

x| >

P e it B i R ke

>

KX XX

White Sucker

oKX

Spotted Sucker

KKK X

Channel Catfish

Yellow Bullhead

P>

> |

> |

XK ||

Brown Bullhead

XK > <X

KX || X| X

>

Brook Silverside

Black Crappie

Rock Bass

Smallmouth Bass

Largemouth Bass

> XX

K|

x|

)X

K| x| X

XK 2| | X

HRIXK ||

Green Sunfish

K> >

K| 22K X

Hybrid Sunfish

Bluegill

b

Longear Sunfish

> |

P KD 2K 2 | K| XK

b
>
x|

> >

Redear Sunfish

K| x|

Pumpkinseed

Walleye

x|

DK XK 2| | XX

Yellow Perch

K|

Blackside Darter

XK x| K|

Logperch

Johnny Darter

K| 2| K|

Greenside Darter

Rainbow Darter




Appendix C

Stream Elkhart River
Site Number 8 10 11 12 13 14
1st | 2nd 1st | 2nd | 1st | 2nd | 1st | 2nd 1st | 2nd

Pass | Pass | Pass | Pass | Pass | Pass | Pass | Pass | Pass | Pass
Chestnut Lamprey X X X X X X X
American Brook Lamprey X X X X
Bowfin X X
Grass Pickerel X X X X X X
Northern Pike X X X X X
Hornyhead Chub X X X X X X X X X
Creek Chub X X
Rosyface Shiner X X X X X X X X X X X X
Redfin Shiner
Striped Shiner X X X X X X X X X X X X
Common Shiner X
Steelcolor Shiner X
Spotfin Shiner X X X X X X X X X X X
Sand Shiner X X
Mimic Shiner X
Silverjaw Minnow X
Bluntnose Minnow X X X X X X X X X X X
Black Redhorse X
Golden Redhorse X X X X X X X X X X X X
Shorthead Redhorse X
Greater Redhorse X X X X X
River Redhorse X X X
Northern Hog Sucker X X X X X X X X X X X X
White Sucker X X X X X X X X X X X X
Spotted Sucker X X X X X X X X X X
Channel Catfish X
Yellow Bullhead X X X X X X X
Black Bullhead X
Stonecat X
White Crappie X
Black Crappie X X X X X X X
Rock Bass X X X X X X X X X X X X
Smallmouth Bass X X X X X X X X X X X X
Largemouth Bass X X X X X X X X X X X
Green Sunfish X X X X X X X
Hybrid Sunfish X X X X X
Bluegill X X X X X X X X X X X X
Longear Sunfish X X X X X X X X
Redear Sunfish X X X
Pumpkinseed X X X X X
Blackside Darter X X X X X X X




Appendix C

Manning

Stream Christiana Creek Yellow Creek Baugo Creek Cobus Creek Ditch

Site Number 15 16 17 18 19 20 | 21 22 23 || 24 | 25

1st | 2nd | 1st | 2nd || 1st | 2nd | 1st | 2nd 1st | 2nd
Pass |Pass |Pass |Pass|Pass|Pass|Pass|Pass Pass|Pass

Chestnut Lamprey

American Brook Lamprey X X1 X

Longnose Gar

KK >

Bowfin

Brown Trout X X X X

Central Mudminnow X X

Grass Pickerel X X X X X X X

Common Carp

X
Hornyhead Chub X X X X X X
River Chub X

Creek Chub X X X X X

Blacknose Dace X X X

Longnose Dace

Striped Shiner X X X X X X X X

Common Shiner

Spotfin Shiner

K| | K

>

Sand Shiner

Mimic Shiner

Silverjaw Minnow

>

Fathead Minnow

Bluntnose Minnow X X X

KX
HKIX (X |X|x
KKK

| >

Stoneroller

Silver Redhorse

Black Redhorse

Golden Redhorse

Northern Hog Sucker

K[| 2| XK
>
»

White Sucker

KX >
b
>

Lake Chubsucker

Channel Catfish

XXl >

Yellow Bullhead

>
b
>
>
b

Brown Bullhead X

Stonecat X X X

Tadpole Madtom X X

Black Crappie X

Rock Bass

X X X
Smallmouth Bass X X X X X
Largemouth Bass X X X

o
K|

Warmouth

Green Sunfish X X

K X[ >

>|x
>

Bluegill X | X

Redear Sunfish X

Pumpkinseed X X

Blackside Darter X

Logperch X X

Johnny Darter X X X X X

x| XX

Rainbow Darter X X X X

Orangethroat Darter X X X
Mottled Sculpin X | X




Appendix C

Stream

Lily Creek

Puterbaugh
Creek

Pine Creek

Washington
Twnshp. Ditch

Trout
Creek

Little Elkhart
River

Site Number 26 27 28 29 30 3 32 33 34

1st | 2nd 1st | 2nd || 1st | 2nd 1st | 2nd || 1st | 2nd
Pass| Pass Pass| Pass |Pass|Pass Pass|Pass||Pass|Pass

Chestnut Lamprey X X

American Brook Lamprey X X

Bowfin X X

Brown Trout X

Rainbow Trout

K x|
HKIX|»
b

Central Mudminnow X X X X X

Grass Pickerel X X X1 X X X X X

>

Common Carp

Golden Shiner X

Hornyhead Chub X

Creek Chub X X X X X X X | X X X

Blacknose Dace X X X X X

x|
o> x>
HKixe| x|

Striped Shiner X X

Spotfin Shiner X

Sand Shiner X

Mimic Shiner X X X

Fathead Minnow

Bluntnose Minnow X X X

Stoneroller X X X X X X

XXX

Golden Redhorse

Shorthead Redhorse

Northern Hog Sucker X

>

White Sucker X X X X X X X X X

Spotted Sucker

KX >x
>
b

Yellow Bullhead X X

Stonecat

K x|

Tadpole Madtom

Blackstripe Topminnow

Rock Bass X

Smallmouth Bass

KX X

Largemouth Bass X X

Warmouth X

Green Sunfish

Hybrid Sunfish

XX |
K|
>
>o|x

Bluegill

Longear Sunfish X

Redear Sunfish X X

Pumpkinseed X X X

Walleye X

Yellow Perch X X X

Logperch X X1 X

Johnny Darter X X X X X X | X X X X

Greenside Darter

Rainbow Darter X

Orangethroat Darter

KX |X

Mottled Sculpin X
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Appendix A

Index of Biotic Integrity metrics

Index of Biotic Integrity metrics used to evaluate headwater stream (<20 square
miles drainage area) sites in the St. Joseph River drainage:

VoONOOUA WNRE

. Total number of species

. Number of darter/madtom/sculpin species
. % Headwater species

. Number of minnow species

. Number of sensitive species

. % Tolerant

. % Omnivores

. % Insectivores

. % Pioneer species (individuals)
. Number of fish collected

. % Simple lithophils

. % DELT anomalies

Index of Biotic Integrity metrics used to evaluate wadeable stream (>20-<1,000
square miles drainage area) sites in the St. Joseph River drainage:

LCoo~NOUTh WN =

. Total number of species

. Number of darter species
. Number of sunfish species
. Number of sucker species
. Number of sensitive species
. % Tolerant

. % Omnivores

. % Insectivores

. % Carnivores

. Number of fish collected

. % Simple lithophils

. % DELT anomalies
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Qualitative Habitat Evaluation Index categories and metrics used to evaluate sites in
the St. Joseph River drainage:

1. Substrate
- type
- number of types present
- origin
- silt cover
- extent of embeddedness

2. Instream Cover

- type
- amount

3. Channel Morphology
- sinuosity
- development
- channelization
- stability

4. Riparian Zone and Bank Erosion
- riparian width
- floodplain quality
- bank erosion

5. Pool/Glide and Riffle/Run Quality

- maximum pool depth

- pool/riffle morphology
pool/riffle/run current velocity
riffle/run depth
riffle/run substrate
riffle/run embeddedness

]

6. Gradient

T
m
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Appendix B

Fish tissue preparation and results

Materials needed:
Reynolds aluminum foil
freezer wrap
deionized (DI) water

1/2 gallon, 1 gallon, and jumbo size freezer bags w/write-on labels

skinners

stainless steel fillet knives
knife sharpener

scalers

ice

cooler

A group of three fish per species was selected
based on size. The smallest fish in each
group was greater than or equal to 90% of the
length of the largest fish in that group. The
largest fish or fish that fell into a length range
for species on the advisory were selected.
The fish were kept as close in size as possible
within a group because the tissue from the
three fish in each group was composited
(mixed together) before the analyses were
completed.

All of the tissue was in the form of boneless
fillets taken from the fish. All of the fish, ex-
cept the channel catfish, had skin-on fillets
taken. Before the tissue was removed, the
fillet knives, scalers and skinners were
cleaned and rinsed with DI water, and freezer
wrap was placed where the fish were to be
processed. The knives, scalers and skinners
were washed in river water and rinsed with DI

B-1

water after each species was processed and
new freezer wrap was placed before another
species was processed. For skin-on samples,
the scales were removed before the fillet was
taken. For skin-off samples, the skin was
scored around the edge of the fillet and then
removed before the fillet was taken. [t was
important to be consistent with where the cut
of the fillet ended and to not include any of the
body cavity or viscera. Once the fillets were
removed, they were rinsed in river water and
then rinsed with DI water before being placed
on aluminum foil. The foil was large enough to
hold the three fillets for each species at a site.
When all three fillets were placed on the foil, it
was then wrapped and placed in a labeled
freezer bag and placed on ice in a cooler. The
fish tissue was placed in a freezer upon re-
turning to the lab, and kept frozen until sent to
the contract lab for analyses.

T T T T T T e e T N T T T PO T (T
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Fish Tissue Results

| et | A [ Merouy [ veon | o [P
Stream |—— -- Station (inches, Range Group Group Group Group
e pway) | (state) | PVEY) | (state) | PWEY) | (state)
Elkhart River, Elkhart County
Golden Redhorse
2002 Oxbow Park (Below) 15.2-15.8 NONE 1 1 2 1
2003 Oxbow Park (Below) 15.715.8 NONE 1 1 2 1
2002 EEC (Above) 15.2-16.1 NONE 1 1 2 1
2003 EEC (Above) 15.2-15.4 NONE 1 1 3 1
Rock Bass
2001 Oxbow Park (Below) 7.0-76 7-9 -— 2 1 2
2002 Oxbow Park (Below) 71-78 7-9 1 2 1 2
2003 Oxbow Park (Below) 7477 7-9 1 1 1 2
2001 EEC (Above) 7.0-76 7-9 - 2 3 2
2002 EEC (Above) 7.7-83 7-9 1 2 1 2
2003 EEC (Above) 6.9-73 7-9 1 1 2 2
2001 Studebaker Park (Above)| 7.1-7.8 79 - 2 1 2
St. Joseph River, Elkhart County
Black Redhorse
2001 Toll Road (Bristol) 17.8-17.9 17+ 2 3 2 1
2001 Lexington Avenue 17.6-18.2 17+ 1 3 3
2003 Lexington Avenue 17.8-18.1 17+ 1 3 3 1
Common Carp
2002 Toll Road (Bristol) 305-32.9 25+ 2 5 3 5
2003 Toll Road (Bristol) 30.9-33.3 28+ 2 1 3 4
2002 Lexington Avenue 29.4-31.1 25+ 1 5 3 5
2002 McNaughton Park 27.0-28.5 25+ 1 5 3 5
2001 Nappanee Street 26.6-27.1 25+ 1 5 3 5
2003 Nappanee Street 28.3-31.3 28+ 1 1 2 4
Largemouth Bass
2002 Nappanee Street 125-13.6 12+ 2 3 1 1
2003 Toll Road (Bristol) 13.5-15.0 13-14 2 2 1 1
Rock Bass
2001 Toll Road (Bristol) 8.0-88 79 1 1 1 3
2002 Toll Road (Bristol) 7.1-7.3 79 1 1 1 3
2003 Toll Road (Bristol) 8.4-85 7+ 1 2 1 1
2001 Lexington Avenue 7.4-8.0 7-9 1 1 2 3
2002 Lexington Avenue 7.9-8.1 79 1 1 1 3
2003 Lexington Avenue 8290 7+ 1 2 1 1
2001 McNaughton Park 7.4-7.8 79 1 1 1 3
2002 McNaughton Park 7374 79 1 1 2 3
2003 McNaughton Park 7.6-7.9 7+ 1 2 1 1
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Fish Tissue Results

Species Iﬁengm Advisory Mercury Advisory PCB Advisory
Stream  |-————— Station Sange Length Group Meroury Group PoR
Nasar (inches, Range (PW&U) Group (PW&U) Group
PW&U) (State) (State) (State)
St. Joseph River, Elkhart County

Walleye
2000 Elkhart Area 17.4-18.7 17+ 2 4 2 1
2002 Bristol Area 17.2-17.9 17+ 2 4 1 1
2003 Bristol Area 16.1-16.4 16+ 2 3 1 3
2003 Bristol Area 19.3-19.9 16+ 2 3 1 3

St. Joseph River, St. Joseph County

Black Redhorse
2001 Keller Park 15.9-16.6 1417 1 2 1 3
2003 Keller Park 17.2-181 16-18 1 1 4 3
2003 Darden Road 16.1-16.6 16-18 1 1 4 3

Channel Catfish
2003 [Darden Road | 26.1-28.7 22+ 2 2 4 4

Common Carp
2001 Ironwood Drive 31.9-33.1 20+ 1 2 5 5
2002 Ironwood Drive 31.6-32.6 20+ 2 2 5 5
2003 Ironwood Drive 29.7-32.4 20+ 2 1 5 5
2001 Jefferson Blvd. 30.4-32.4 20+ 1 2 3 5
2002 Veterans Park 29.9-30.9 20+ 2 2 5 5
2001 Keller Park 29.1-31.0 20+ 1 2 4 5
2002 Keller Park 30.9-31.4 20+ 1 2 4 5
2003 Keller Park 28.9-31.0 20+ 1 1 5 5
2001 Darden Road 257-27.8 20+ 2 2 4 5
2002 Darden Road 29.9-31.5 20+ 2 2 5 5
2003 Darden Road 28.3-30.1 20+ 1 1 5 5

Golden Redhorse
2001 Ironwood Drive 15.4-16.1 13-22 1 1 3 3
2003 Ironwood Drive 17.8-18.2 13-22 1 1 3 3
2001 Michigan Street 16.2-17.5 13-22 2 1 2 3
2002 Michigan Street 17.6-17.8 13-22 2 1 3 3
2003 Michigan Street 15.9-17.3 13-22 2 1 4 3
2001 Darden Road 15.2-16.2 13-22 1 1 3 3
2002 Darden Road 17.0-17.9 13-22 2 1 3 3
2003 Darden Road 16.7-17.0 13-22 2 1 3 a

Quillback
2002 Ironwood Drive 18.6-19.4 18+ 2 1 4 3
2003 Ironwood Drive 19.3-19.5 18+ 2 1 3 3
2003  |Michigan Street 18.5-20.3 18+ 2 1 - 3
2002 Keller Park 19.0-20.2 18+ 1 1 3 3
2003 Keller Park 19.7-20.5 18+ 1 1 3 3
2001 Darden Road 19.7-20.0 18+ 1 1 3 3
2002 Darden Road 18.3-19.1 18+ 2 1 3 3
2003 Darden Road 18.8-19.6 18+ 1 1 3 3
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Fish Tissue Results

. Length Adviso Advisor Adviso
St Spedes : Ran%e Lengtr?Jr Mercury ru'laercur)):Ir PCB PCBW
ream |-—-—--—- e Station 3 Group Group
Vel (inches, Range (PW&U) Group (PW&U) Group
PW&U) (State) (State) (State)
St. Joseph River, St. Joseph County
Shorthead Redhorse
2002 Ironwood Drive 17.5-18.0 15-19 2 2 4 3
2003 Ironwood Drive 17.9-19.3 15-19 1 2 4 3
2001 Michigan Street 16.5-17.3 15-19 2 2 4 3
2002  [Michigan Street 16.5-17.6 15-19 2 2 3 3
2003 Michigan Street 17.6-18.4 15-19 2 2 5 3
2001 Darden Road 17.3-18.1 15-19 2 2 4 3
2002 Darden Road 17.6-18.2 15-19 2 2 3 3
2003 Darden Road 17.9-18.1 1519 2 2 4 3
Smalimouth Bass
2001 Ironwood Drive 10.0-109 9+ 1 2 3 3
2002 Ironwood Drive 9.6-10.6 9+ 1 2 3 3
2003 Ironwood Drive 10.6-11.8 9+ 1 2 2 3
2001 Keller Park 10.3-10.8 9+ 1 2 2 3
2002 Keller Park 11.1-11.5 9+ 1 2 3 3
2003 Keller Park 11.3-12.4 9+ 1 2 3 3
2001 Darden Road 129-13.7 9+ 2 2 1 3
2002 Darden Road 10.7-11.3 9+ 2 2 2 3
2003 Brick Road 11.4-11.9 9+ 1 2 3 3
Steelhead
2001 Darden Road 26.3-28.6 26+ 1 1 3 4
2002 Darden Road 27.6-28.1 26+ 2 1 3 4
2003 Darden Road 25.6-27 .2 26+ 1 1 3 4
White Sucker
2003 Ironwood Drive 15.4-16.5 1416 1 1 3 3
2002 Veterans Park 15.9-17.4 16+ 2 1 3 4
2001 Jefferson Boulevard 14.8-15.1 14-16 1 1 3 3
2001 Jefferson Boulevard 16.6-17.8 16+ 1 1 3 4
2002 Jefferson Boulevard 14.3-14.8 14-16 1 1 3 3
2001 Darden Road 16.9-17.9 16+ 1 1 k] 4
2002 Darden Road 16.5-17.6 16+ 2 1 3 4
2003 Darden Road 14.8-15.9 14-16 1 1 3 3
2003 Darden Road 16.3-17.9 16+ 1 1 3 4
Juday Creek, St. Joseph County
White Sucker
2001 SR 23 14.4-148 12-17 1 1 1 2
2003 SR 23 14.3-15.5 12-17 1 1 1 2
2002 Douglas Road 12.9-14.2 12-17 1 1 1 2
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Appendix C

Summary of fish collected by county, 2003

Fish Community Monitoring 2003



e —

Summary of species captured at index sites in Elkhart County, 2003

CoiciNaria Total % by Total Total % by
Number [ Number | Weight (g) |Weight (Ibs)| Weight
White Sucker 1,763 11.94 146,320 32229 9.38
Mimic Shiner 1,534 10.38 2,367 5.21 0.15
Commeon Shiner 1,338 9.06 19,241 42.38 1.23
Creek Chub 1,038 7.03 11,741 25.86 0.75
Rock Bass 1,014 6.87 76,802 168.17 492
Smallmouth Bass 965 6.53 117,229 258.21 7.51
Bluegill 868 5.88 21,513 47.39 1.38
Hornyhead Chub 804 5.44 17,337 38.19 1.11
Striped Shiner 705 477 13,098 28.85 0.84
Blacknose Dace 558 378 2,682 5.91 0.17
Golden Redharse 472 3.20 304,230 670.11 19.50
Morthern Hog Sucker 369 250 64,904 142.96 416
Spotfin Shiner 351 2.38 1,923 4.24 0.12
Bluntnose Minnow 336 2.27 1,283 2.83 0.08
Mottled Sculpin 310 2.10 2,042 4.50 013
Johnny Darter 251 1.70 382 0.84 0.02
Logperch 203 1.37 1,780 3.92 0.11
Stoneroller, Central 163 1.10 1,873 4.13 012
Green Sunfish 150 1.02 3,269 7.20 0.21
Longear Sunfish 145 0.98 4,340 9.56 0.28
Chestnut Lamprey 138 0.93 1,503 331 0.10
Largemouth Bass 122 0.83 21,268 46.85 1.36
River Chub 111 0.75 1,568 3.45 0.10
Shorthead Redhorse 109 0.74 72,818 160.39 4.67
Blackside Darter 84 0.57 244 0.54 0.02
Common Carp 79 0.53 323,199 711.89 20.71
Rosyface Shiner 68 0.46 195 0.43 0.01
Fathead Minnow 58 0.38 225 0.50 0.01
Spotted Sucker 55 0.37 17,878 39.38 1.15
Yellow Bullhead 55 0.37 4,506 9.93 0.29
River Redhorse 51 0.35 130,924 288.38 8.39
Silver Redhorse 48 0.32 74,700 164.54 4.79
Brown Trout 47 0.32 3,799 8.37 0.24
Silverjaw Minnow 42 0.28 81 0.18 0.01
Grass Pickerel 36 0.24 559 1.23 0.04
Black Crappie 32 0.22 2,849 6.28 0.18
Redear Sunfish 29 0.20 1,894 417 0.12
Rainbow Darter 28 0.18 54 0.12 0.00
Steelcolor Shiner 26 0.18 145 0.32 0.01
Walleye 20 0.14 8,449 18.61 0.54
Sand Shiner 19 0.13 30 0.07 0.00
Central Mudminnow 16 0.1 107 0.24 0.01
Hybrid Sunfish 135 0.10 890 1.96 0.06
Pumpkinseed 15 0.10 402 0.89 0.03
Orangethroat Darter 14 0.08 14 0.03 0.00
Warmouth 12 0.08 215 0.47 0.01
Black Redhorse 11 0.07 9,137 20.13 0.59
Greater Redhorse 10 0.07 16,681 3674 1.07
Yellow Perch 10 Q.07 201 0.44 0.01
Quillback 9 0.06 11,408 2513 0.73
Bowfin 8 0.05 14,767 3253 0.85
Channel Catfish 8 0.05 11,749 25.88 0.75
Tadpole Madtom 8 0.05 62 0.14 0.00
Brown Bullhead 6 0.04 4,058 8.94 0.26
Longnose Gar 6 0.04 3,600 7.93 0.23
Black Bullhead 6 0.04 1,084 2.39 0.07
Stonecat 5 0.03 155 0.34 0.01
American Brook Lamprey 4 0.03 3 0.07 0.00
Brook Silverside 4 0.03 16 0.04 0.00
Rainbow Trout 3 0.02 790 1.74 0.05
MNaorthern Pike 2 0.01 3,650 8.04 0.23
Longnose Dace 1 0.01 16 0.04 0.00
Pirate Perch 1 0.01 14 0.03 0.00
Brook Stickleback 1 0.01 2 0.00 0.00
Sub-Total 14,770 | 100.00 | 1,560,293 | 3,436.83 | 100.00

Fish Community Monitoring 2003 Cc-1



Summary of species captured at investigative sites in Elkhart County, 2003

Common Name

Total Number

% by Number

White Sucker 1,139 12.12
Creek Chub 862 9.17
Bluegill 630 6.70
Blacknose Dace 593 6.31
Rock Bass 547 582
Smalimouth Bass 532 566
Fathead Minnow 431 4.80
Golden Redhorse 407 4.33
Green Sunfish 353 376
Bluntnose Minnow 327 3.48
Common Shiner 299 3.18
Mimic Shiner 289 o7
Sand Shiner 289 3.07
Homyhead Chub 220 234
Silverjaw Minnow 202 215
Mottled Sculpin 197 210
Longear Sunfish 184 1.96
Spoffin Shiner 183 1.95
Common Carp 162 1.72
Striped Shiner 146 1.55
Johnny Darter 134 1.43
Stonercller, Central 119 1.27
Northern Hog Sucker 110 1.17
Spotted Sucker 110 117 Index Sites 14,770
Stg“mj‘:,:ﬂj,‘;’“g‘:;f :_; ;'E,i Investigative Sites _ 9,400
Central Mudminnow 86 0.91 Elkhart County Total 24,170
Logperch 85 0.80
Blackside Darter 48 0.51
Chestnut Lamprey 47 0.50
Walleye 44 0.47
Brown Trout 38 0.40
Silver Redhorse 37 0.39
Grass Pickerel 35 0.37
Rosyface Shiner 33 0.35
Pirate Perch 32 0.34
Gizzard Shad 26 0.28
Yellow Bullhead 23 0.24
Brook Silverside 22 0.23
Channel Catfish 20 0.21
Black Crappie 18 0.19
Rainbow Darter 15 0.16
Longnose Gar 14 0.15
Pumpkinseed 14 0.15
Hybrid Sunfish 12 0.13
Northern Pike 10 0.11
Rainbow Trout 10 0.1
Quillback 9 0.10
River Redhorse 4 0.07
Greater Redhorse 5] 0.06
Emerald Shiner 5 0.05
Black Redhorse 4 0.04
Blackstripe Topminnow 4 0.04
Redear Sunfish 4 0.04
Bowfin 3 0.03
Orangethroat Darter 3 0.03
Spottail Shiner 3 0.03
Stonecat 3 0.03
Warmouth 3 0.03
American Brook Lamprey 2 0.02
Spotted Gar 2 0.02
Steelcolor Shiner 2 0.02
Brook Stickleback 1 0.01
Sub-total 9,400 100.00
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Summary of species captured at index sites in St. Joseph County, 2003

o [
Eominor Name Total % by 'lfotal _Total %o Iby
Number | Number | Weight () [Weight (Ibs) Weight |
Smallmouth Bass 551 12.84 65,269 143.76 4.08
Creek Chub 499 11.63 6,908 15.22 0.43
Mimic Shiner 498 11.61 757 1.67 0.05
Golden Redhorse 408 9.46 285,700 629.30 17.84
Longear Sunfish 357 8.32 15,420 33.96 0.96
Rock Bass 328 7.65 28,048 61.78 1.75
Shorthead Redhorse 220 5.13 180,632 397.87 11.28
Bluegill 185 4.31 5,949 13.10 0.37
White Sucker 176 4.10 43 567 95.96 2.72
Common Carp 122 2.84 568,401 1,251.98 35.49
Quillback 122 2.84 173,450 382.05 10.83
Mottled Sculpin 94 2.19 631 1.39 0.04
Northern Hog Sucker 86 2.00 26,802 59.04 1.67
Green Sunfish 80 1.86 2524 5.56 0.16
Spoffin Shiner 72 1.68 318 0.70 0.02
Blacknose Dace 70 1.63 310 0.68 0.02
Rainbow Trout 56 1.31 20,143 44.37 1.26
Bluntnose Minnow 51 1.19 115 0.25 0.01
Silver Redhorse 42 0.98 78,194 172.23 4.88
Walleye 41 0.96 17,179 37.84 1.07
Black Redhorse 36 0.84 22,125 48.73 1.38
Pumpkinseed 34 0.79 1,240 273 0.08
Yellow Bullhead 29 0.68 4,900 10.79 0.31
Largemouth Bass 22 0.51 2,530 5.57 0.16
Logperch 21 0.49 376 0.83 0.02
Chestnut Lamprey 16 0.37 225 0.50 0.01
Spotted Sucker 1 0.26 5724 12.61 0.36
Johnny Darter 11 0.26 10 0.02 0.00
Longnose Gar 9 0.21 10,181 22.43 0.64
Hybrid Sunfish 9 0.21 785 1.73 0.05
Channel Caffish 4 0.09 11,896 26.20 0.74
River Redhorse 3 0.07 7,850 17.29 0.49
Greater Redhorse 3 0.07 5417 11.93 0.34
Brown Trout 3 0.07 666 1.47 0.04
Steelcolor Shiner 3 0.07 13 0.03 0.00
Rainbow Darter 3 0.07 10 0.02 0.00
Sand Shiner 3 0.07 7 0.02 0.00
Bowfin 2 0.05 3,350 7.38 0.21
Brown Bullhead 2 0.05 1,190 2.62 0.07
Black Crappie 2 0.05 313 0.69 0.02
Gizzard Shad 2 0.05 1 0.00 0.00
Northern Pike 1 0.02 1,950 4.30 0.12
Goldfish 1 0.02 290 0.64 0.02
White Crappie 1 0.02 180 0.40 0.01
Striped Shiner 1 0.02 14 0.03 0.00
Spoftail Shiner 1 0.02 5 0.01 0.00
Blackside Darter 1 0.02 3 0.01 0.00
Sub-Total 4,290 100.00 | 1,601,568 | 3,527.69 | 100.00
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Summary of species captured at investigative sites in St. Joseph County, 2003

Common Name Total Number | % by Number
Smallmouth Bass 376 18.28
Longear Sunfish 367 17.84
Creek Chub 240 11.67
Golden Redhorse 184 8.95
Rock Bass 134 6.51
Blacknose Dace 108 5.30
Spoffin Shiner 92 4.47
Common Carp 71 3.45
White Sucker 71 3.45
Bluegill 60 2.92
Mottled Sculpin 49 2.38
Shorthead Redhorse 48 2.33
Mimic Shiner 43 2.09
Quillback 38 1.85
Green Sunfish 23 1.12
Largemouth Bass 18 0.88
Purmpkinsoed 16 0.78 Index Sites 4,290
Black Redhorse 15 0.73 Investigative Sites 2 057
Chestnut Lamprey 13 0.63 —t——
Noreen Hlog Sucker e 0.63 St. Joseph County Total 6,347
Yellow Bullhead 13 063
Walleye 9 0.44
Rainbow Trout 8 0.39
Spotted Sucker 8 0.39
Johnny Darter 6 0.29
Silver Redhorse 5 0.24
Blackside Darter 4 0.19
Bluntnose Minnow 4 0.19
Logperch 3 0.15
Orangethroat Darter 3 0.15
Steelcolor Shiner 3 0.15
Spottail Shiner 2 0.10
Brook Silverside 1 0.05
Brown Trout 1 0.05
Channel Catfish 1 0.05
Emerald Shiner 1 0.05
Greater Redhorse 1 0.05
Longnose Gar 1 0.05
Rainbow Darter 1 0.05
Stonecat 1 0.05
Warmouth 1 0.05
Sub-total 2,057 100.00
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Appendix D

Summary of fish collected by site, 2003
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Stream St. Joseph River, Elkhart County

Site Number 1 2 3 4 5 6 7 8
t | 2nd .
1st | 2nd 1st | 2nd 1st | 2nd | 1s n Day |Night

Pass | Pass Pass | Pass Pass | Pass | Pass | Pass
A American Brook Lamprey X
eBlack Bullhead X
Black Crappie

A Black Redhorse
Blackside Darter
Bluegill

eBluntnose Minnow
Bowfin

Brook Silverside
Brown Bullhead
eChannel Caffish
Chestnut Lamprey
#Common Carp
Common Shiner
Emerald Shiner X
oGizzard Shad
Golden Redhorse X
Grass Pickerel
A Greater Redhorse X X
eGreen Sunfish X X X X X X X
A Hornyhead Chub
Hybrid Sunfish
Johnny Darter
Largemouth Bass
\Logperch

Longear Sunfish
Longnose Dace
sLongnose Gar

A Mimic Shiner
Northern Hog Sucker
Northern Pike
Orangethroat Darter X
Pumpkinseed
»Quillback
Rainbow Darter X X
Rainbow Trout X
Redear Sunfish

A River Redhorse
Rock Bass

A Rosyface Shiner
Sand Shiner
Shorthead Redhorse
Silver Redhorse
Smallmouth Bass
Spotfin Shiner
Spottail Shiner
Spotted Gar

Spotted Sucker X
Steelcolor Shiner
A Stonecat
Striped Shiner X
Walleye X X X X
Warmouth X X
o\White Sucker X X
Yellow Bullhead X X X X
Yellow Perch X

A - denotes a spedes that is INTOLERANT of environmental disturbances such as degraded water q_naiity or I'_labiiat
» - denotes a species that is TOLERANT of environmental disturbances such as degraded water quality or habitat
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Stream St. Joseph River, St. Joseph County

Site Number 9 10 11 12 13 14 15 16
1st | 2nd | 1st | 2nd 1st | 2nd 1st | 2nd | 1st | 2nd

Pass|Pass|Pass|Pass L Pass|Pass Pass|Pass|Pass|Pass

|Black Crappie X
A Black Redhorse X X X X
Blackside Darter X X
Bluegill X X X X X X X X X
eBluntnose Minnow X X X X X X
Bowfin X

Brook Silverside X
Brown Bullhead X
eChannel Catfish X
Chestnut Lamprey X X

eCommon Carp X X X X X X X X X X
Emerald Shiner X

eGizzard Shad X
Golden Redhorse X X X X X X X X X X X X X X
o Goldfish X
A Greater Redhorse
eGreen Sunfish X X
Hybrid Sunfish X X
Johnny Darter
Largemouth Bass X X X
Logperch
Longear Sunfish X X X
el ongnose Gar
A Mimic Shiner X X
Northern Hog Sucker X X
Northern Pike
Pumpkinseed X X X X X X
eQuillback X X X X X X X X
Rainbow Darter
Rainbow Trout X X X X X
A River Redhorse X
Rock Bass

Sand Shiner
Shorthead Redhorse
Silver Redhorse
Smallmouth Bass
Spotfin Shiner
Spottail Shiner
Spotted Sucker
Steelcolor Shiner

A Stonecat X
Striped Shiner X
Walleye X X X X X X X X X X X X
VWarmouth X
White Crappie X
eo\White Sucker X X X X X X X X X X X X
Yellow Bullhead X X X X X X X X X X X
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A - denotes a species that is INTOLERANT of environmental disturbances such as degraded water quality or habitat
» - denotes a species that is TOLERANT of environmental disturbances such as degraded water quality or habitat
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Stream Little Elkhart River Rowe- Pine Creek
Eden

Ditch
Site Number 17 18 19 20 21 22 | 23 | 24 25

2nd | 1st | 2nd 1st | 2nd
Pass|Pass|Pass Pass | Pass

S 7
g.—»

A American Brook Lamprey
ABlack Redhorse
eBlacknose Dace
Blackside Darter

Bluegill

eBluntnose Minnow

Brook Silverside

Brown Trout

oCentral Mudminnow
Chestnut Lamprey
eCommon Carp

Common Shiner

eCreek Chub

Golden Redhorse

Grass Pickerel

oGreen Sunfish
AHornyhead Chub

Hybrid Sunfish

Johnny Darter

Largemouth Bass
Logperch

Mottled Sculpin X
Northern Hog Sucker X
Orangethroat Darter
Pumpkinseed
Rainbow Darter
Rainbow Trout
Rock Bass
ARosyface Shiner
Sand Shiner
Shorthead Redhorse X
Silver Redhorse
Smallmouth Bass
Spotfin Shiner
Steelcolor Shiner
A Stonecat
Stoneroller X
Striped Shiner
\Warmouth X X
e\White Sucker X X X X X X X X X X
Yellow Bullhead X X

A - denotes a spedies that is INTOLERANT of environmental disturbances such as degraded water quality or habitat
« - denotes a species that is TOLERANT of environmental disturbances such as degraded water quality or habitat
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Stream Puterbaugh Creek Lily Creek Christiana Creek Cobus Creek

Site Number 26 27 28 29 30 31 32
1st 2nd 1st 2nd 1st 2nd 1st 2nd
Pass Pass Pass Pass Pass | Pass Pass | Pass
eBlack Bullhead X
eBlacknose Dace X
Bluegill X X X X X X X X X X X
Bluntnose Minnow X X
e Central Mudminnow X X X
Channel Catfish
Chestnut Lamprey X X
eCommon Carp X X
Common Shiner X X
eCreek Chub X X X
Golden Redhorse
Grass Pickerel X X X X X
eGreen Sunfish X
A Hornyhead Chub X X
Hybrid Sunfish X
Johnny Darter X
lLargemouth Bass X
Logperch
Longear Sunfish X
Mottled Sculpin X
Northern Hog Sucker
Orangethroat Darter
Pirate Perch X
Pumpkinseed X
Rainbow Darter
Redear Sunfish X X
ARiver Chub

Rock Bass

Sand Shiner
Shorthead Redhorse
Silver Redhorse
Smallmouth Bass
Spotfin Shiner

A Stonecat
Stoneroller X
Striped Shiner
Tadpole Madtom
Warmouth X X
e\White Sucker X X X X X X
Yellow Bullhead X X X X X X

A - denotes a spedies that is INTOLERANT of environmental disturbances such as degraded water quality or habitat
« - denotes a species that is TOLERANT of environmental disturbances such as degraded water quality or habitat
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Stream Elkhart River
Site Number 33 34 35 36 37 38 39 40 41 42
1st | 2nd 1st | 2nd | 1st | 2nd | 1st | 2nd

Pass | Pass Pass | Pass | Pass | Pass | Pass | Pass
A American Brook Lamprey X X
Black Crappie X X X X X X X
Blackside Darter X X X X X X X X
Blackstripe Topminnow %
Bluegill X X X X X X X X X X X X X
sBluntnose Minnow X X X X X X X X X
Bowfin X X
sCentral Mudminnow X
Channel Catfish X X
Chestnut Lamprey X X X X X X X X X X
«Common Carp X X X X X
Commeon Shiner X X X X X X X X X X X
oCreek Chub X X X
sFathead Minnow X
Golden Redhorse X X X X X X X X X X X X X X
Grass Pickerel X X X X X
A Greater Redhorse X X X X X
#Green Sunfish X X X X X X X X X X X X X
A Hornyhead Chub X X X X X X X X X X X X
Hybrid Sunfish X X X X
Johnny Darter X X
Largemouth Bass X X X X X X X X X X X X
Logperch X
Longear Sunfish X X X X X X X X X X X
A Mimic Shiner X X
Northern Hog Sucker X X X X X X X X X X X X X
Northern Pike X X X
Orangethroat Darter X X
Pirate Perch X X
Pumpkinseed X X X X X X
Quillback X
Rainbow Darter X X
Rainbow Trout X
Redear Sunfish X X X X X
ARiver Redhorse X X X
Rock Bass X X X X X X X X X X X X X X
A Rosyface Shiner X X X X X X X X X
Sand Shiner X X X X X X
Shorthead Redhorse X
Smallmouth Bass X X X X X X X X X X X X X X
Spotfin Shiner X X X X X X X X X X X X
Spotted Sucker X X X X X X X X X
Steelcolor Shiner X X
A Stonecat X X
Striped Shiner X X X X X X X X X X X X
Walleye X
Warmouth X
s\White Sucker X X X X X X X X X X X X X
‘Yellow Bullhead X X 4

A - denotes a species that is INTOLERANT of environmental disturbances such as degraded water quality or habitat
« - denotes a species that is TOLERANT of environmental disturbances such as degraded water quality or habitat
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Stream Stoney| Solomon | Turkey | Rock Run Yellow Creek
Creek Creek Creek Creek
Site Number 43 44 | 45 | 46 | 47 | 48 | 49 | 50 51 52 53 54 55
1st | 2nd | 1st | 2nd 1st | 2nd
Pass | Pass | Pass | Pass Pass | Pass
eBlack Bullhead X X
Black Crappie X
eBlacknose Dace X X
Blackside Darter
Bluegill
eBluntnose Minnow
Brook Stickleback
Brown Trout
#Central Mudminnow X X
Chestnut Lamprey
oCommon Carp X X X
Common Shiner X
eCreek Chub X X X
eFathead Minnow X
Golden Redhorse
Grass Pickerel X
eGreen Sunfish X
A Hornyhead Chub
Johnny Darter X X
Largemouth Bass
Longear Sunfish
A longnose Dace X
A Mimic Shiner
Northern Hog Sucker X1 XX X
Orangethroat Darter X
Pirate Perch
Pumpkinseed
Rainbow Darter X X
Rainbow Trout X
Rock Bass X | X X
A Rosyface Shiner
Sand Shiner
Silverjaw Minnow X X
Smallmouth Bass X X
Spotfin Shiner X
Stoneroller X
Striped Shiner X X
e\White Sucker X X | X
X1 X

X X
X X X X
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A - denotes a spedies that is INTOLERANT of environmental disturbances such as degraded water quality or habitat
» - denotes a species that is TOLERANT of environmental disturbances such as degraded water quality or habitat
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F%Feam Baugo |Phillips} Bowman Juday Creek
Creek Ditch Creek

Site Number 56 | 57 58 59 60 61 62 63 64 65

1st | 2nd 1st | 2nd 1st | 2nd 1st | 2nd
Pass | Pass Pass | Pass Pass | Pass Pass | Pass
X X X X X X X X
X

eBlacknose Dace
Bluegill

eBluntnose Minnow I
Brown Trout ﬁ
eCentral Mudminnow ".
eCommon Carp
Common Shiner
oCreek Chub
eFathead Minnow
oGreen Sunfish
Hybrid Sunfish
Johnny Darter
Largemouth Bass
Mottled Sculpin
Orangethroat Darter
Quillback X
Rainbow Darter X X
Rainbow Trout X X X X
Rock Bass X X X X
Sand Shiner
Silver Redhorse
Silverjaw Minnow X
Smallmouth Bass
Stoneroller X X
Striped Shiner X
eWhite Sucker X X X X X X X X X X
Yellow Bullhead X

K|
> |x |
»
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>
n
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COLLEC

™
bt
™
il

XXX

22K | € (XXX ¢
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FISH
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>
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A - denotes a species that is INTOLERANT of environmental disturbances such as degraded water quality or habitat
« - denotes a species that is TOLERANT of environmental disturbances such as degraded water quality or habitat
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FisH COMMUNITY MONITORING IN
ELKHART AND ST. JOSEPH COUNTIES ON THE
ST. JOSEPH RIVER AND SELECTED TRIBUTARIES, 2003

Prepared by
Joseph Foy
Aquatic Biologist
April, 2004

INTRODUCTION

The headwaters of the St. Joseph River originate at Baw Beese Lake in Hillsdale County,
Michigan. As this river flows from Michigan into Indiana and then back into Michigan on
its 210 mile journey to Lake Michigan, it has become a centerpiece for community de-
velopment and recreation in most of the areas through which it flows. Over the years
city and county parks have developed and prospered along its banks. A world-class
trout and salmon fishery has evolved and walleye have become more abundant due to
the tireless efforts of Michigan and Indiana natural resource professionals. Annual
clean-up efforts by a multitude of local organizations along segments of the river are
also slowly chipping away at the trash that has built up. After years of neglect, these
organizations are working to keep the river an attractive place to visit. During this
time, the cities of Elkhart and South Bend have also been monitoring the river's water

in an effort to protect the public and the aquatic communities that inhabit this river
(Foy 2002).

#
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In 1972, the Clean Water Act was established to
restore and maintain the physical, chemical and
biological integrity of the nation’s waters. At the
time, there were acceptable methods to measure
the physical and chemical components of water,
but methods to measure the health of aquatic
communities were not yet standardized. In an
attempt to indirectly monitor the biological integ-
rity of rivers and streams until an appropriate
method could be designed, water chemistry re-
sults were used to determine if the water was safe
for aquatic organisms.

For years now, ecologists and biologists have rec-
ognized the shortcomings of using chemical moni-
toring as a surrogate for monitoring the health
and condition of aquatic species (Ohio EPA 1988).
While chemical monitoring is important and useful
in identifying contaminants in the water being
tested, its results provide limited information
about the biological integrity of the aquatic spe-
cies that are present. In short, to have an accu-
rate understanding of the true condition of any
aquatic community, that community should be
directly sampled and analyzed. In 1998, Elkhart
initiated a biological monitoring program to sup-
plement its existing chemical and microbial moni-
toring. The results from this multi-faceted moni-
toring strategy will finally provide a way for Elk-
hart to accurately assess the chemical, physical
and biological integrity of the rivers and streams
in this area as the Clean Water Act had intended.

In the fall of 2000, the City of South Bend ex-
pressed an interest in a cooperative fish commu-
nity study on the St. Joseph River with the City of
Elkhart. South Bend had observed how the 1998-
2000 fish community information was being put to
use by Elkhart and determined that similar infor-
mation from their area would be helpful. Like-
wise, Elkhart felt additional biological information
from the St. Joseph River would prove useful on
future projects dealing with the river's watershed.
Biologists know rivers and streams are not con-
fined to one political boundary or area, but flow
across several. Even with this knowledge, gov-
ernmental agencies tend to study and monitor
these rivers and streams within the confines of
those established boundaries. In February of
2001, an interlocal agreement was signed be-
tween Elkhart and South Bend that erased one
political boundary and finally allowed these mu-
nicipalities a glimpse at the health of the fish com-
munities throughout the entire stretch of the St.
Joseph River as it flows through Indiana.

The biological monitoring strategy developed by
Elkhart has established core stations on the St.
Joseph River and its major tributaries in Elkhart
and St. Joseph counties. Results obtained from
1998-2003 at these stations will be used to create
a baseline of information for all of the streams
sampled. To date, this baseline information has
been used to reveal what impact Elkhart’s urban
environment has on the receiving streams and will
be used to document any changes in the fish com-
munities over time.

The Index of Biotic Integrity (IBI), as modified by
Simon (1997) for use in the St. Joseph River ba-
sin, will be utilized to assess the fish community
information. This index was developed by Karr
(1981), and is most useful in translating complex
fish community information into a more under-
standable format for non-biologists. In simplest
terms, the IBI acts as a biological indicator much
like the DOW Industrial Average acts as an eco-
nomic indicator (Karr 1996) and it provides a
method to track the trends in fish community con-
dition over time. It is comprised of three broad
categories (species composition, trophic composi-
tion, and fish condition) which are broken down
into 12 smaller categories known as metrics
(Appendix A) to assess fish communities. These
metrics are each given a score based on their
similarity to least impacted (reference) sites; 1
(not similar), 3 (somewhat similar), or 5 (very
similar). The total score for a site will range from
12 to 60 (a score of zero indicates no fish were
collected). These scores can then be graphed and
placed into one of five classifications (very poor,
poor, fair, good, or excellent) which describes the
overall condition of the fish community being
sampled.

Biologists recognize that fish community condition
is a product of the water quality and the habitat
that is available in any given area. In 2003, avail-
able habitat at all sampling locations was as-
sessed using the Qualitative Habitat Evaluation
Index (QHEI) (Rankin 1989). This index is similar
to the IBI in its structure. It has six broad cate-
gories which are broken down into 21 smaller
categories or metrics (Appendix A). This index
will have a final score of 0 to 100 and the scores
will be classified as excellent, good, fair-good,
poor, and very poor. This assessment will help
determine to what extent the IBI scores are being
affected by habitat and to begin cataloging the
quality of available habitat in all the local rivers
and streams.

e e T S e S M I I e S A S—
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In addition to monitoring
the water quality in the St.
Joseph River and some of
its tributaries, sampling was
also conducted to determine
the overall diversity of the
fish species in the Elkhart
and South Bend areas. Elk-
hart’s aquatics staff contin-
ued tagging smallmouth
bass (Micropterus
dolomieu), largemouth bass
(Micropterus salmoides) and
walleye (Stizostedion
vitreum) collected through-
out the year. This tagging
effort will assist the Indiana
Department of Natural Re-
sources (IDNR) in determin-
ing the movement patterns
of walleye and alert anglers
to Elkhart and South Bend's
monitoring activities. Scale
samples were also taken
from all walleye, small-
mouth and largemouth bass
over 75 mm in length for
age and growth analysis.
This information will be re-
leased in a report later this
year. Finally, tissue from
eleven species of fish was
sampled and analyzed for
mercury and PCB
(polychlorinated biphenyl)
content. This information
was added to Elkhart and
South Bend’s existing tissue
data from the St. Joseph
and Elkhart Rivers and Ju-
day Creek. At present, sev-
eral species are on the Indi-
ana Fish Consumption Advi-
sory (FCA) (Table 1) for
these streams and the cities
want to contribute addi-
tional information to the
state’s fish tissue database
so the most accurate and
thorough advisory possible
may be issued.

ﬂ

Table 1: Fish consumption information taken from the 2003
Indiana Fish Consumption Advisory

Fish
Location Species Size Contaminant | Group
(inches)

i 7-9 L 2
Elkhart River Rock Bass 2

Elkhart County 9+ .
Sival th B 11-17 uO 2
mallmouth Bass e =5 3
’ 14-16 uO 2
White Sucker T e 3
i - O 2

St. Joseph River Black Redhorse —

Elkhart County 17+ o] 3
c 25-28 " 3
P 28+ ] 4
16-29 ] 2
Channel Catfish T > 3
Golden Redh 15-17 L 2
olden Redhorse 7t S 3
L th B 13-14 o 2
argemouth Bass Tae = 3
North H K 13-15 - 2
orthern Hogsucker =1 = S
Rock Bass 7+ 0 2
Shorthead Redhorse 15-17 a 3
Redhorse 17+ a 4
- 2

Smallmouth Bass Ll =
11+ L 3
15-16 uO 2
Walleye 167 =5 3
[ - 3

St. Joseph River Black Redhorse 10 2
St. Joseph County 18+ = 4
Carp 20+ L 5
Channel Caffish 22+ uO 4
13-22 L 3
Golden Redhorse 594 = 2
th B 11-14 - 2
Largemou ass ai = 3
Quillback 18+ - 3
7-8 L] 2
Rock Bass 5 = 3
15-19 u0O 3
Shorthead Redhorse 15+ o 2
Smallmouth B 6 B 5
mallmouth Bass - S s
Sisailad 25-26 - 3
teeihea 26+ . 4
. 14-16 L] 3
White Sucker 16+ = 2
Juday Creek ; 12-17 = 2
White Sucker 7r = 3
O = Mercury Group 2 = 1 meal/week Group 4 = 1 meal/2 months

m = PCBs Group 3 = 1 meal/month Group 5 = DO NOT EAT

(Special restrictions apply to women and children. See advisory.)
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METHODS

To quickly identify the majority of fish species
present and to determine water quality levels in
the St. Joseph River and its tributaries, two sam-
pling approaches were utilized. Investigative sites
were sampled only once and all fish collected at
these sites were identified to species, the largest
and smallest of each species were measured to
the nearest millimeter (mm), the fish were
counted, and then released. Index sites, on the
other hand, were sampled twice during the sum-
mer with a five-week interval between samples,
and the length of the sample area was dependent
on the stream's width. The length of these sites
was 15 times the stream's width with a minimum
length of 50 meters and a maximum length of 500
meters. Fish collected at index sites were studied
more extensively. These fish were also identified
to species and then processed in one of two ways.
First, game fish (smallmouth bass, rock bass,
bluegill, etc.) were measured by length to the
nearest millimeter, individually weighed to the
nearest gram (g), and then released. Non-game

fish (suckers, darters, minnows, etc.) were
counted, the largest and smallest of each species
were measured to the nearest millimeter, species
were mass weighed to the nearest gram, and then
released. This index/investigative sampling strat-
egy allows for the maximum number of streams
and sites to be sampled in the limited amount of
time available during the summer. Investigative
sites were generally sampled for a shorter dis-
tance (less than 15 times the stream width) and
game fish other than bass and walleye that were
individually measured at index sites were not
weighed or individually measured at these sites.
These differences in sampling and processing al-
lowed for multiple investigative sites to be sam-
pled in a day versus one to two index sites. Addi-
tionally, if a specimen of a species had not been
previously retained from a site for the Public
Works & Utilities specimen museum, then a single
specimen of the smaller species was retained and
larger specimens were photographed. This prac-
tice allows for the verification of the field and lab
identifications if needed.

Figure 1: Fish sampling sites in Elkhart and St. Joseph Counties and associated

fish community condition for 2003

65 a
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Table 2: Fish sampling sites in Elkhart and St. Joseph Counties, 2003

Site typegh e IBI Scores i
NiknbiE Site Description (Index/Investigative) | Method QHEI
County 2001 2002 | 2003 |[Average| Score
Toll Road (Bristol) Index
1 St. Joseph River Elkhart Bt a7 50 54 50 74
Bristol (B) Investigative NOT
2 St. Joseph River Elkhart Mant ASSESSED
Nibbyville (A) Index
3 St. Joseph River Elkhart Boat 51 54 52 52 4
County Road 13 Investigative
4 St. Joseph River Elkhart Rast 52
Lexington Avenue Index
5 St. Joseph River Elkhart ot 51 50 35 52 64
McNaughton Park Index
6 St. Joseph River Elkhart Boat 44 51 44 46 61
Treasure Island County Park Investigative NOT
7 Boat
St. Joseph River Elkhart ASSESSED
Mouth of Cobus Creek Investigative
8 St. Joseph River Elkhart o 56
Capital Avenue Index
9 St. Joseph River St. Joseph G 43 45 42 43 63
Ironwood Drive Index
10 St. Joseph River St. Joseph Suat 45 41 43 43 66
11 Sample Street Investigative Boat NOT
St. Joseph River St. Joseph ASSESSED
Michigan Street Index
12 St. Joseph River St. Joseph Rast 44 50 41 45 80
Angela Boulevard Investigative
13 St. Joseph River St. Joseph Boat 78
Keller Park Index
14 St. Joseph River St. Joseph ook 51 50 49 50 75
Darden Road Index
15 St. Joseph River St. Joseph Boat 50 51 48 50 7
Brick Road Investigative
1 6 St. Joseph River 5St. Joseph Bk 76
17* County Road 16 Investigative Tote 72
Little Elkhart River Elkhart Barge
* County Road 35 Index Tote
18 Little Elkhart River Elkhart Barge 44 40 88
& State Road 120 Index Tote
19 Little Elkhart River Elkhart Barge 52 33 77
* State Road 15 Investigative Tote
20 Little Elkhart River Elkhart Barge 68
g
21 County Road 43 Investigative Tote 67
Rowe-Eden Ditch Elkhart Barge
* County Road 27 Investigative Back
22 Pine Creek Elkhart Pack 40
& County Road 20 Investigative Back
23 Pine Creek Elkhart Pack 60
* County Road 19 Investigative Tote
24 Pine Creek Elkhart Barge 60
* SR 120 Index Tote
25 Pine Creek Elkhart Barge 38 48 35 40 "
26* County Road 4 Investigative Back a7
Puterbaugh Creek Elkhart Pack
& Reedy Drive Index Tote
27 Puterbaugh Creek Elkhart Barge 33 41 36 37 63

W
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Table 2 (continued)

) i 2003
Site : ( Type of Site. IBI Scores
N B Site Description (Index/Investigative) | Method QHEI
County 2001 | 2002 | 2003 |Average| Score
Park Six Drive Index Back
28 Lily Creek Elkhart Pack 15 16 37
County Road 6 Index Tote
29 Christiana Creek Elkhart Barge a7 51 53 50 74
Simonton Street Investigative Tote
30 Christiana Creek Elkhart Barge 70
N. Main Well Field Index Tote
31 Christiana Creek Elkhart Barge 44 47 52 48 79
32* Cross Creek Drive Investigative Tote 57
Cobus Creek Elkhart Barge
County Road 37 Investigative Tote
33 Elkhart River Elkhart Barge 75
County Road 127 Investigative Tote
34 Elkhart River Elkhart Barge 84
County Road 40 Investigative
35 Elkhart River Elkhart Pl 62
Oxbow Park (B) Index
36 Elkhart River Elkhart Bt 51 52 54 52 82
Ironwood Drive Investigative
37 Elkhart River Elkhart o 87
Elkhart Environmental Center Index
38 Elkhart River Elkhart Rost 51 52 50 51 79
Studebaker Park (A) Index
39 Elkhart River Elkhart Pt 46 46 46 46 78
Central High School Index
40 Elkhart River Elkhart Boat 44 43 47 45 70
Rice Field Investigative
41 Elkhart River Elkhart pedt 62
Elkhart Avenue Investigative
42 Elkhart River Elkhart Boat 81
County Road 42 Investigative Tote
43 Stoney Creek Elkhart Barge 60
* County Road 43 Investigative Tote
44 Solomon Creek Elkhart Barge 36
* County Road 52 Investigative Tote
45 Solomon Creek Elkhart Barge 60
County Road 146 Investigative Tote
46 Turkey Creek Elkhart Barge 53
47 County Road 142 Investigative Tote 55
Turkey Creek Elkhart Barge
48 State Road 4 Investigative Tote 48
Rock Run Creek Elkhart Barge
1st Street Investigative Tote
49 Rock Run Creek Elkhart Barge 58
50 County Road 40 Investigative Back 24
Yellow Creek Elkhart Pack
County Road 32 Index Tote
51 Yellow Creek Elkhart Barge 36 37 37 37 52
Concord High School Index Tote
52 Yellow Creek Elkhart Barge 32 36 35 34 59
Concord Mall Investigative Tote
53 Yellow Creek Elkhart Barge 39
US 20 Bypass Index Tote
54 Yellow Creek Elkhart Barge 28 38 31 32 50
Hively Avenue Investigative Tote
55 Yellow Creek Elkhart Barge 54

M
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Table 2 (continued)

Site . - Type of St IBI Scores 2oua
Number Site Description (Index/Investigative) | Method QHEI
County 2001 | 2002 | 2003 |[Average| Score
56 County Road 1 (Wakarusa) Investigative Tote 40
Baugo Creek Elkhart Barge
County Road 130 Investigative Tote
57 Baugo Creek Elkhart Barge 62
Gertrude Investigative Back
58 Phillips Ditch St. Joseph Pack 49
Ravina Park Index Back
59 Bowman Creek St. Joseph Pack 12 6 0 6 34
* Grape Road Investigative Tote
B 60 Juday Creek St. Joseph Barge 57
* State Road 23 Index Tote
61 Juday Creek St. Joseph Barge 23 34 20 26 60
* Ironwood Road Investigative Back
62 Juday Creek St. Joseph Pack 49
* Myrtle Street Index Tote
63 Juday Creek St. Joseph Barge 19 23 21 21 52
* Kenilworth Road Investigative Back
64 Juday Creek St. Joseph Pack 66
* |zaak Walton League Index Tote
65 Juday Creek St. Joseph Barge 26 27 75

* denotes a cool/cold water site

In 2003, 18 index and 31 investigative sites were
sampled in Elkhart County and 9 index and 7 in-
vestigative sites were sampled in St. Joseph
County (Figure 1 and Table 2). Index sites were
sampled twice with at least a five week "rest" pe-
riod between visits, and investigative sites were
generally sampled only once. IBI scores were cal-
culated for every index site visit, then the scores
for the two visits at each site were averaged to
calculate the annual score.

All sites were sampled utilizing either backpack,
tote barge, or boat mounted electrofishing gear.
The type of equipment used depended on the
depth of the stream. For the smallest streams
that would not accommodate the tote barge
equipment, the battery powered backpack unit
was used. If the stream was larger and wadeable
for at least 80-90% of the area to be sampled, the
tote barge equipment was used. All other areas
were sampled utilizing the boat equipment.
Power output of the three types of equipment var-
ied. The backpack output was 0.5-1.5 amperes,
the tote barge was 4-6 amperes, and the boat
was 8-16 amperes.

Beginning in 2003, stream habitat information
was systematically collected from both index and
investigative sites using the Qualitative Habitat
Evaluation Index (QHEI) as developed by Ohio

EPA (Rankin 1989). In 1999 and 2002, Elkhart
attempted to collect this information, but due to
inconsistencies in data collection, the information
was never reported. In 2003, however, multiple
field personnel assessed the habitat at each fish
sampling site after the fish were processed and
released. These multiple assessments were then
averaged for each site (Table 2).

Smallmouth bass greater than 10 inches, walleye
greater than 12 inches and largemouth bass
greater than 14 inches in length also had an an-
chor tag applied under the left anterior edge of
the dorsal fin (Figure 2). This tag contained Elk-

Figure 2: Location of tag on fish
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Table 3: Fish tissue sites

Site .
Number Stream Station
1 St. Joseph River Toll Road (Bristol)
2 St. Joseph River Bristol
3 St. Joseph River Middleton Run Road
(CR 13)
4 St. Joseph River Lexington Avenue
5 St. Joseph River McNaughton Park
6 St. Joseph River Nappanee Street
7 St. Joseph River Ironwood Drive
8 St. Joseph River Michigan Street
9 St. Joseph River Keller Park
10 St. Joseph River Darden Road
11 St. Joseph River Brick Road
12 Elkhart River Oxbow Park (B)
13 Elkhart River EEC (A)
14 Juday Creek State Road 23

hart Public Works & Utilities' phone number and a
unique tag number. The biggest advantage of this
tagging study is its ability to reveal important
movement patterns of these fish and help the
IDNR in its walleye stocking efforts on the St. Jo-
seph River.

Tissue in the form of fillets was collected from
common carp (Cyprinus carpio), smallmouth bass,

largemouth bass, rock bass (Ambloplites rupes-
tris), walleye, steelhead (Oncorhynchus mykiss),
channel catfish (Ictalurus punctatus), golden red-
horse (Moxostoma erythrurum), black redhorse
(M. duquesnei), shorthead redhorse (M. macro-
lepidotum), quillback (Carpiodes cyprinus), and
white sucker (Catostomus commersoni) from July
through August. The tissue samples were col-
lected from two sites on the Elkhart River, one
site on Juday Creek, and eleven sites on the St.
Joseph River (Table 3 & Figure 3). Each tissue
sample sent in for analysis was a composite of tis-
sue from three fish of the same species at the
given site or area. The samples were collected
following the procedures in Appendix B (this re-
port) and Appendix III in "Protocol for a Uniform
Great Lakes Sport Fish Consumption Advisory"
(1993).

REsuLTS & DISCUSSION

During the summer of 2003 a total of 24,170 fish
were collected in Elkhart County and 6,347 fish
were collected in St. Joseph County (Appendix C).
In Elkhart County these fish represented 68 spe-
cies in 17 families of fish and in St. Joseph
County, the fish collected represented 51 species
from 13 families. In all, 70 species were collected
from the two counties. Smallmouth bass, creek
chub (Semotilus atromaculatus), and longear sun-
fish (Lepomis megalotis) were the top three spe-
cies collected in St. Joseph County, while white
sucker, creek chub, and mimic shiner (Notropis
volucellus) were the top three species found in
Elkhart County.

Figure 3: Location of fish tissue collection sites for 2003
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Figure 4: IBI scores for the St. Joseph River, Elkhart and

St. Joseph Counties

Joseph River. Typically, IBI scores
will fall between 12 and 60. How-

ever, if no fish are collected during a

60 — visit to one of the sites, then the site
will score 0 (zero) for that visit. In

s the case of Ravina Park on Bowman

Creek, no fish were collected during

o @ either site visit, resulting in an IBI

S sl iE-rs S e o score of zero for the site in 2003.
3 IREE"S M £ § The habitat quality at the index and
» 36 1 ":"';‘ﬁ“'& """ B g PR investigative sites ranged from very
@321 PN, 9-§. """"" 25 S poor (24) at County Road 40 on Yel-
= 28 1-Fie & 0 §§ ---------- 2ot low Creek to excellent (88) at County
24 f - mTreTrrosiioiiiiieiiimeiiireieaeeeeeeeeooeoes Road 35 on the Little Elkhart River.
20 |-Gl 't"j" ______________________________________ v As a point of reference, biologists
164 - émﬁ&___sg | &= oW S Poor generally consider sites on rjvers and
12 LI Ic‘:vlljl'rilt.l "I' TFT ll TTrT l L] ' T Il""i“:"'l TrT l L] ' Stretarll-‘s t’]o behazhlet\'ing tlt;elr fl‘:j" fporjl
tential when habitat quality and fis
60 66 60 6 70 75 80 85 90 community condition at study sites
River Mile fall in the good to excellent classifi-

wdBE o B & SHOB ~Deuls Band Rassitss: = Eikhnit Buselion cations in their respective index.

The longitudinal trends in fish com-
munity condition for the entire St.
INDICES Joseph River in Indiana can be seen in Figure 4.

In the past, there were several issues to keep in
mind while looking at the IBI information. The
first issue, determining whether calculated IBI
scores were being affected by both water quality
and/or available habitat, has been clarified due to
the habitat assessments (QHEI) that were per-
formed at almost all sites in 2003. The second
issue, the use of the calibrated IBI with
sites on the St. Joseph River that have
drainage areas over 1,000 square

In the Elkhart area, the 2001-2003 data was
added to the information that was collected from
1998-2000 to help establish a more comprehen-
sive baseline. The Elkhart Baseline reveals a clas-
sic example of IBI trends as a river flows through
an urban environment. The scores are higher at
sites upstream of the urban area and begin to fall
as the river flows through the populated zone.

Figure 5: QHEI scores for the St. Joseph River, Elkhart
and St. Joseph Counties

miles, has been determined by T.

Simon (personal communication) to not

be a concern. The third issue, no IBI 100

scoring of sites in impounded areas, 90 |- . . ... . ...

will still hold true because the IBI met- Excellent
rics used for calculating the scores 00 1A e —

were developed for flowing waters. o 01T o a0 B #erznrrions Good

The fish communities found in im- 6 60 - s i

pounded areas (more bass and sunfish, 8 g BB H = s Foa Eaamw
fewer suckers and redhorse) are more | = 50 1 T e . —
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similar to what would be found in a 5 40 12 = g‘é i I - g Poor

lake than in a naturally flowing river. 30 - o 3 =

The IBI and QHEI scores for 2003 are 20 1 T Baw T %)

summarized in Table 2. The condition 10 -+ Syl B8 - = ::_w '''' . Foor

of the fish communities at the index 0 R vy T, ey

sites ranged from very poor (0) at Rav- 50 56 60 65 70 76 80 85 90

ina Park on Bowman Creek to excellent

(55), at Lexington Avenue on the St. River Mile
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Figure 6: IBI scores for the Elkhart River, Elkhart County

tends to decrease as the river flows

through and out of South Bend, while
60 Excellent this same development is lower up-
B8 o e stream of Elkhart and increases as the
24 o "1 s river flows through the city. Interest-
48 oo f ............................. ingly, the IBI scores tend to follow the
44 g e Bl e e e QHEI scores (Figures 4 & 5) through-

Sl e Fair out the St. Joseph River in Indiana in-

] K. 5% dicating a strong correlation between

w36 i S £ habitat and fish community condition.

B2t - R S -

T 28 B § ----- e ¥ Ents R § The IBI scores for the Elkhart River
24 4 (Figure 6) continue to reflect Elkhart’s
00 4 e iineeaas urban impact, and QHEI scores for this
s (i i oo pew o oo b river are generally consistent and in

Sy Lamity the excellent classification (Figure 7).
12 R . T T SR T Some QHEI scoring decreases coincide
01 2 3 4 5 6 7 8 9 10 11 with site proximity to dams. Since
River Mile rr?bitfa_thdoes r:‘c])t a‘;t)_pear' totrI]Je l'iErIrll(iI:i:&

) — e fish communities in the
® 200t % 2002 s 2003-==Baseline city limits portion of the Elkhart River,

Many urban impacts (i.e. bridges, street run-off,
combined sewer overflows, seawalls, lawn fertiliz-
ers, etc.) could be affecting this trend, but Figure
5 reveals that decreasing habitat quality may be
the major driving force. While the Lexington Ave-
nue site shows a temporary increase in fish com-
munity condition, the IBI scores follow the down-
ward trend of the QHEI scores as the river flows
through Elkhart. The largest decrease in the QHEI
scores in the Elkhart area of the St. Joseph River
occur immediately upstream of the hydroelectric
dam. This lake-type environment has highly de-
veloped shorelines (sheet-driven or con-
crete seawalls) and little or no diversity in
the type of habitat that is favored by
stream-dwelling fish.

the other urban impacts (bridges,
street run-off, combined sewer over-
flows, lawn fertilizers, etc.) must be the driving
force of the fish community condition. Better land
stewardship activities in the upstream areas of
this river’s watershed would also contribute to im-
provements in biological health throughout the
river.

Multiple index sites have been sampled on eight of
the area tributaries since 1998. Longitudinal
views of IBI scores at these sites will compare the
results from baseline stations (3 years of data) to
the recently sampled (2001-2003) sites.

Figure 7: QHEI scores for the Elkhart River,

Elkhart County

The 2001-2003 South Bend area data for
the St. Joseph River was averaged to form
a baseline for future comparisons (Figure
4). This initial baseline on the St. Joseph
River shows a trend in IBI scores just the
opposite of what was seen in Elkhart. This
reversal of scores could be due to a num-
ber of factors. First, many of the urban
impacts previously mentioned are already
affecting the river before it reaches the
Capital Avenue site due to the number of
residences and suburban neighborhoods
located adjacent to the river between Elk-
hart and Mishawaka. Second, shoreline
development (houses and/or seawalls)
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Figure 8: IBI scores for Bowman Creek and Juday Creek,
St. Joseph County

Juday Creek and Bowman Creek
(Phillips Ditch is an extension of this

stream) in St. Joseph County are very

different from one another. Juday 60 | Ecabinit

Creek is a cool/cold water stream that 84 e FEEE e

supports trout, while Bowman Creek is 2 Good
ST 48 - 1 @

much warmer and heavily impacted by " =

the urban environment it flows 42 - £ Fair

through. Both drain agricultural and D 36

urban lands. The IBI scores on these 8 o

creeks (Figure 8) also closely follow o 30 -

the same trend as the QHEI scores o 24 - ]

(Figure 9). In Juday Creek, as the " 484 [

habitat quality increased in the area of oy

the Izaak Walton League, so did the 12 - I

fish community condition (IBI). Like- 6 - I

wise, on Bowman Creek as the habitat 0 1 Bowman Creek ] Juday Creek

quality decreased, so did the IBI. Ju- FrrTrTorreh e e e

day Creek's water temperature plays a o1 2 3 4 o1 2 3 4 6 ¢

big role in its fish community condition Stream Mile

falling below its potential because the
IBI modification used to assess these

= 2001 © 2002 A 2003 — Baseline

sites was developed for warmwater

streams. Cool/cold water streams tend to have
fewer fish and not as many species as warmwater
streams and thus generally score lower when as-
sessed with a warmwater IBI. Cool/cold water
IBI's have been established for other areas, but
are not appropriate for this region. For now, the
currently used IBI modification will be used to
document any drastic changes over time. Once
an acceptable cool/cold water IBI is developed or
located, the data collected from Juday Creek will
be used to recalculate a more accurate IBI score.

Figure 9: QHEI scores for Bowman Creek and Juday

Creek, St. Joseph County

Bowman Creek is smaller than Juday Creek and
has been buried in concrete pipes or tunnels for
much of its length within the city limits of South
Bend. This serious habitat modification is re-
flected in the QHEI scores (Figure 9) and greatly
limits the fish species found in areas like Ravina
Park where the stream is above ground. It was
also discovered in 2002 and observed again in
2003 that the Ravina Park area of the stream pe-
riodically dries out (no flowing water). This, too,
limits the number and types of fish found in this
area regardless of the habitat quality. The Chip-
pewa site, however, is upstream of the
buried sections in a wooded area and also
had a very low IBI score in 2001. Histori-

cal and current disturbances may have
100 I eliminated many of the fish from this area
o] oo of the stream and recolonization would be
B0 dereeemreere e gt Excehent very limited to nonexistent from a down-
| SRR stream direction due to the urban modifica-
g G | A s T Gond tions just described. Due to difficulties in
§ 60 1 ke gaining access to the Chippewa site, it was
D 5o TR T P P ot not sampled in 2002 or 2003 but attempts
[ S eemme——— A S—— — will be made to sample this site again in
o 4 I D P Q 2004.
30 £ + s-—g &
zo__E ............ . l‘gs ................... Li i .
B e e 8 — Row very ily Creek is a regulated drain that was last
L o i Lo Poer dredged in 1997. This dredging activity
P ko OS] ERSEETRE n; was done in an effort to decrease flooding
0 1 2 3 4 0 1 2 3 4 5 8 impacts to neighboring landowners. The
Stream Mile fish community condition at sites located
on Lily Creek has been found to be poor to
e e ey
11 Fish Community Monitoring 2003



Figure 10: IBI scores for Lily Creek and Yellow Creek,

Elkhart County

and US 20 Bypass) in an at-
tempt to locate the source of

this impact. No source was

i H o i ever found, and, unfortunately,
LR s e in the winter of 2002 the US 20
el [ S |y cond Bypass site was severely im-
I o scem o i s oo S R S R R pacted again due to channel
VR e s = ey maintenance. While the
- Falr County Road 32 and Concord
S . High School sites had been
- it B e Li regularly dredged in the past
327 gtru e s o it and had little or no buffer zone
= 284-:d-... g I St I |- U & (unmowed grass or uncut for-
28 f—Ei——f—— g | est) along their banks, the US
ol - - s 20 Bypass site had been un-

I 2 B — fow - touched and had a lot of natu-

bl AT T ] Poor ral meanders (bends) and a
12 T v T T T T e wooded buffer zone. The habi-
0 1 2 3 0 1 2 3 4 56 8 7 8 tat destruction in the US 20

- Bypass area was documented

Stream Mile by drastically reduced QHEI

® 2001 © 2002 4 2003 ¢ Baseline — Baseline scores (Figure 11) for the site

from 2002 to 2003. This de-

very poor (Figure 10) and available habitat is also
very limited (Table 2). Streams of this type may
never support a biologically diverse fish commu-
nity, but that is to be expected due to the main
function (agricultural drainage) of the stream.
The Park Six Drive site on this stream is very uni-
form in depth (<12 inches) due to the recent
dredging activities and is located in an area of the
stream that periodically dries out
(personal observation, 2002 and 2003).
The Reckell Avenue site, on the other
hand, is also modified, but is located in a

crease in available habitat in

turn lead to a decrease in the
fish community condition (Figure 10). While the
current impact to stream habitat did not affect the
fish community to the same extent as the water
quality impact did in 2000, the IBI scores will be
much slower to recover. This slower recovery is
due in part to the nature and extent of the two
impacts. The water quality impact was short
lived, and as the stream continued to flow, the

Figure 11: QHEI scores for Yellow Creek, Elkhart

groundwater recharge zone and still con-
tains one moderately deep (about 2%
feet) pool that may provide temporary
refuge for the local fish community when
water levels are low. These factors ap-
pear to be the driving force behind the
variation in IBI scores between these two
sites.

In 2000, sampling in Yellow Creek re-
vealed an impact had occurred at the US
20 Bypass site (Foy 2001). Water sam-
ples collected from the immediate area
as well as from bridges upstream re-
vealed nothing unusual. From 2001 to
2003, an additional index site (Concord
High School) was sampled in addition to
the existing index sites (County Road 32
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Figure 12: IBI scores for Christiana Creek and the

fish community began to re-
cover. The recovery period for

Little Elkhart River, Elkhart County

the lost habitat, however, will

be much longer due to the
many years it will take nature

to replace this critical compo-
nent of the stream.

The initial IBI baseline (1998-
2000, Figure 12) for Christiana

Creek appeared to show the
effect our urban environment
was having on this stream.
However, upon the addition of

IBlI Score

the 2001-2003 IBI scores to
this baseline and habitat infor-
mation for these new sites

(Figure 13), it has become 12
clear that a potential problem
area has been identified be-
tween County Road 6 and the

North Main Well Field sites. In

Excellent
Good
Fair
Poar
Very
Christiana Creek I Little Elkhart River i
rrrrrrrrrrrr1rrrrrrrrrrrrrrrrr1
0 1 2 3 45 0 1 2 3 4 6 6 7 8
Stream Mile
= 2001 © 2002 A 2003 — Baseline ¢ Baseline
----- 1998 — 2000 Baseline

2004, we will be assessing the
habitat and various water qual-
ity parameters and reassessing the fish commu-
nity in this area. This additional information
should assist us in identifying what is causing this
decline in the fish community in Christiana Creek.

The Little Elkhart River, Puterbaugh Creek, and
Pine Creek are cool/cold water streams like Juday
Creek and, therefore, have the same limitation in
scoring using the warmwater IBI that was devel-

Figure 13: QHEI scores for Christiana Creek and
the Little Elkhart River, Elkhart County

oped for this area. As explained earlier, the cur-
rent IBI scoring system will be used to document
any drastic changes in these streams until an ac-
ceptable cool/cold water IBI is located or devel-
oped. At that time the data collected from these
streams will be used to recalculate a more accu-
rate score.

While being a coldwater stream with scoring limi-
tations, the Little Elkhart River IBI scores
have still fallen in the fair to good range
(Figure 12). The increase in IBI scores

from the upstream sites to the State

100 Road 120 site does not appear to be af-

g fected by the available habitat (Figure

e | I S i 13), but could be due to the proximity of

BOq-& = B R e this site to the St. Joseph River. The

O T ""'I"'?l .............................. Al lower portion of small tributaries often

g 601+ ; acts as a refuge for some fish from the

S i eV o g 3 e | larger river that they flow into. In areas

— 50"_'2 """"" S &g - . - S like this, a mix of stream and river fish

- — et - may artificially increase the IBI score due

o 30 1-2 1 to an increase in the number and types

of species present. When a properly

ol e Vs e oSS i modified IBI for cool/cold water streams

104 Lol sissnnassd] Paor is located, the true quality of the fish

W Bt ool OO o' IO community in this stream will be real-
01234 0123456789101 ized.

Stroam Mile Puterbaugh Creek flows from a lake but

maintains fairly cold water temperatures,
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Figure 14: IBI scores for Puterbaugh Creek and Pine Creek,

Elkhart County

TAGGING & MOVEMENT

A total of 656 fish were tagged

(Table 4) in 2003 and 87 re-
capture events were recorded.

Excellent

Since 1998, a total of 312 fish
have been recaptured in 337

events. Thanks to the many
anglers who have reported
catching tagged fish (Table 4),

Fair

1Bl Score

an 11.0% recapture rate has
been achieved. This is very
acceptable and is up slightly
from 2002 (Foy 2003). The

Poor

number of smallmouth bass
and walleye that were recap-
tured also increased from

0 1 2 3 0 1 2
Stream Mile
= 2001 ® 2002 A 2003 — Baseline

2002.

In the spring of 2002 and
2003, Elkhart Public Works’
aquatics staff assisted the Indi-

especially in the lower, or downstream, segments.
Groundwater inflow through numerous seeps and
springs, especially near the County Road 8 cross-
ing, cause this shift in water temperatures
(personal observation). The small size of this
stream and the changing water temperature limit
the types of fish that will be present. With these
limitations in mind, the fish community condition
in this stream is fair and basically stable from site
to site (Figure 14).

The dramatic increase in IBI scores on Pine

ana Department of Natural Re-
sources (IDNR) with walleye
sampling below the Johnson Street Dam and in
the Island Park area of the St. Joseph River. This
sampling was done in an effort to get age and
growth information from a large number of adult
walleye in a short period of time. Due to their an-
nual spawning migration, many adult walleye con-
gregate in this area and were easily collected.
While collecting scales from these fish, tags were
placed in the larger individuals and this lead to

Figure 15: QHEI scores for Puterbaugh Creek and

Pine Creek, Elkhart County

Creek (Figure 14) may be partly due to the
proximity of the downstream site (State
Road 120) to the river and the habitat that
is available. This tributary site may act as
a refuge, like the State Road 120 site on
the Little Elkhart River. A mix of warmwa-
ter river species with the usual cool/cold
water stream species could increase the
IBI score for the site. The US 20 Bypass
site also had poor habitat qualities
(strongly eroded banks and fairly homoge-
neous substrate, personal observation)
while the State Road 120 site had better
available habitat (stable banks, good can-
opy cover, and a variety of substrates, Fig-
ure 15) which would support a more di-
verse fish community.
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Table 4: Summary of tagged and recaptured fish

Species Number Tagged Recaptures Recaptures
(anglers) (PW&U)
Previous 2003 Previous 2003 Previous 2003
Smallmouth Bass 1,742 476 76 19 117 30
Walleye 351 161 38 32 S 3
Largemouth Bass 82 19 6 3 4 0

Table 5: Summary of movement of recaptured fish

was recaptured by an
angler a month-and-

a-half later in the St.

the increase in the

number of walleye

tagged for the last o a

two years. Direction Smallmouth
Moved Bass

Of the 87 recapture No a1

events, 39 revealed Movement

fish movements (23

downstream, 16 up- Hpstman 2

stream) and the ma- Downstream 6

Walleye |Largemouth Joseph  River up-
Bass stream of the mouth

5 2 of Juday Creek. The
Christiana Creek

13 1 smallmouth bass was
tagged during the

17 0 summer of 2002 and

jority of these were
walleye (Table 5).
Unlike previous years, walleye that moved tended
to go downstream and only a few were recaptured
where they were originally tagged. The majority
of walleye that did move upstream went less than
3 miles except for a few individuals. Three of
these fish made it as far upstream as the Mottville
Dam where they were captured and reported by
anglers. The upstream moving walleye averaged
4.3 miles, while the fish moving downstream av-
eraged 6.4 miles. Unlike the upstream moving
walleye, the majority of downstream moving fish
moved more than 5 miles. This was mostly due
to the fact that many of the tagged walleye were
released below the Johnson Street dam and could
not move any farther upstream, so they merely
redistributed themselves downstream of the dam
once their spawning activities were complete.

As in the past, there was very little movement by
the smallmouth bass and most were recaptured
near their release point. These fish tend to re-
main in the areas where they are captured and
released. The smallmouth bass that did move av-
eraged 2.2 miles upstream and 3.1 miles down-
stream. These upstream and downstream move-
ments were greater than the distances moved in
2002 (Foy 2003), but very similar to the distances
moved in 2001 (Foy 2002). The most interesting
movements were by two fish that were tagged in
tributaries (Juday Creek and Christiana Creek)
and recaptured in the St. Joseph River. The
smallmouth bass that was tagged in Juday Creek

then recaptured by us
eight-and-a-half
months later near the Johnson Street dam while
sampling in the spring for walleye. Interestingly,
this same fish was recaptured twice during the
summer of 2003 where it was originally tagged in
Christiana Creek. This recapture scenario sheds
new light on the importance of both the large river
and the smaller tributaries in the lifecycle of
smallmouth bass.

The single largemouth bass that moved traveled
12.3 miles upstream from where it was released
in just 10 days. This is the fastest movement we
have seen by a largemouth bass

EIsH TISSUE

In 2003, the third year of tissue sampling in the
South Bend area was completed. This data
(2001-2003) will now be compiled and sent to the
state for inclusion in future fish consumption advi-
sories (FCA) for the St. Joseph River and Juday
Creek in St. Joseph county. The FCA was also
modified in 2003 for the Elkhart and St. Joseph
rivers in Elkhart county based on new information
the state had collected and on tissue data that
had been supplied by Elkhart. All of the modifica-
tions reflected lower concentrations of mercury
and/or PCB levels in the fish tissue.

In 2001, rock bass tissue collected from one of
three newly established sites along the Elkhart
River had group 3 PCB levels. This was higher

T e B e B P e e R e ey~ T ey S T T T,
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than any of the other rock bass samples that had
been collected from the Elkhart River, so samples
were again collected in 2002 and 2003 from this
site and one site upstream (Appendix B). These
new samples contained group 1 and 2 PCB levels.
Golden redhorse tissue was again collected from
two locations on the Elkhart River in an attempt to
expand the information that is available for the
fish species in this river. These samples had
group 2 and 3 PCB levels. The rock bass tissue
results are consistent with the FCA and the golden
redhorse results suggest an advisory for this spe-
cies is warranted on the Elkhart River in Elkhart
county.

On the St. Joseph River in Elkhart County, tissue
sampling focused on collecting larger walleye
(16+ inches) from the Bristol area and getting ad-
ditional tissue samples from black redhorse, com-
mon carp, largemouth bass and rock bass. The
walleye sample contained group 2 mercury and
group 1 PCB levels. These findings varied little
from previous results (Foy 2003). The 2003 tis-
sue results for the black redhorse, common carp,
largemouth bass and rock bass were also consis-
tent with past results (Foy 1999, Foy 2000, Foy
2001) indicating the modifications to the FCA
were needed.

Fish tissue samples from the St. Joseph River near
South Bend again revealed a variety of PCB levels
(group 2-5) and lower (group 1 or 2) mercury lev-
els (Appendix B). Largemouth bass were the only
species on the 2003 FCA that were not sampled
due to their absence from the catch. Common
carp and shorthead redhorse contained the high-
est PCB levels while golden redhorse, channel cat-
fish and quillback had the highest mercury levels.
The 2001-2003 tissue results reveal several modi-
fications are needed for the FCA in St. Joseph
county (see Appendix B). Common carp, golden
redhorse, and quillback all have varying levels of
mercury indicating this contaminant should be in-
cluded in the FCA for these species. Shorthead
redhorse, on the other hand, consistently have
higher PCB levels than are indicated on the cur-
rent FCA, while steelhead and white suckers have
lower PCB levels. Updating the FCA with these
current results will greatly benefit the anglers who
use this information. Likewise, tissue results for
white suckers from Juday Creek over the past
three years indicate this species could be removed
from the FCA for this stream.

CONCLUSION

Long-term biological monitoring along most of the
St. Joseph River in Elkhart and St. Joseph coun-
ties now provides a useful baseline of information
for this watershed. Index of Biotic Integrity (IBI)
scores on the St. Joseph River as it flows through
Elkhart and South Bend reveal fair to good fish
community health. Initial habitat evaluations
suggest the fish community health in the St. Jo-
seph River is strongly driven by the quality of the
habitat that is available. The IBI scores for 2001-
2003 on the Elkhart River better define the estab-
lished baseline for this river, and the added habi-
tat information indicates that urban impacts
(bridges, street run-off, combined sewer over-
flows, lawn fertilizers, etc.), not available habitat,
are probably the biggest influence on fish commu-
nity condition in this river. Bowman Creek contin-
ues to be seriously impacted by the land use prac-
tices within its watershed, the urban environment
it flows through and periods of no water flow. It
also has poor available habitat. Juday Creek's
IBI scores, while artificially low due to its cooler
water temperatures, are lower than similar
streams in the area (Puterbaugh Creek, Pine
Creek and the Little Elkhart River). Once a
cool/cold water IBI is located or developed, the
IBI scores for all of these streams will be recalcu-
lated. The IBI and QHEI scores of Lily Creek are
indicative of a stream that is categorized as a
regulated drain and is dredged on a regular basis.
Streams of this type may never have diverse fish
communities or high habitat quality due to how
frequently they are disturbed. The fish commu-
nity of Yellow Creek at the US 20 Bypass ap-
peared to be recovering from an unknown water
quality impact that had occurred three years ago.
Unfortunately it was severely impacted again in
the winter of 2002 by a channel maintenance pro-
ject that produced massive habitat alterations.
Fish community and habitat assessments revealed
the fish community condition dropped and the
quality of the available habitat decreased.

Pine Creek and the Little Elkhart River both have
increasing IBI scores as they approach the St. Jo-
seph River. The sites on these streams closest to
the river may have artificially higher IBI scores
due to the mix of warmwater river fish and
cool/cold water stream fish that occurs in these
confluence areas. Puterbaugh Creek appears to
be stable from site to site. Habitat quality for the
Little Elkhart River is good to excellent and very
poor to fair for Puterbaugh and Pine creeks. Habi-
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tat quality does not appear to be a limiting factor
in the stream fish community condition for these
three streams.

In 2005, we will begin a pilot project sampling
stream insect communities at some select sites on
the St. Joseph River and several of the tributaries
in addition to the fish community and habitat as-
sessments. By concurrently measuring these
three factors, this improved biological monitoring
program will provide the most comprehensive
view of the health of our stream resources.

In the sixth year of sampling, over 650 fish were
tagged and 83 fish were recaptured in 87 events.
The number of smallmouth bass and walleye that
were recaptured also increased over the previous
year. More fish were tagged and recaptured in
2003 than in any other year before! The increase
in tagged walleye was due to an extra sampling
event in the spring that targeted these fish. Wall-
eye movements were also on the rise this year
with thirteen fish moving upstream and seventeen
fish moving downstream from their release points.

In 2003, modifications in the Fish Consumption
Advisory for Elkhart county reflected lower con-
centrations of mercury and/or PCB levels based on
data Elkhart had provided and new data the state
had collected. Golden redhorse tissue was col-
lected again from the Elkhart River and rock bass
tissue from this river had group 1 and 2 PCB lev-
els. Juday Creek white sucker tissue continued to
have group 1 PCB and mercury levels indicating
this species could be removed from the FCA. The
results for fish from the St. Joseph River in St.
Joseph county indicated mercury should be in-
cluded in the FCA for common carp, golden red-
horse, and quillback and PCB levels in shorthead
redhorse are consistently higher than indicated in
the current FCA. The data also reveals steelhead
and white sucker PCB levels are lower than re-
ported in the FCA. The fish tissue results to date

for the St. Joseph River reveal a pattern of in-
creasing PCB levels as the river flows through
Indiana.

The cities of South Bend and Elkhart will continue
in their joint effort to document the condition and
integrity of the fish communities in the St. Joseph
River watershed. With the addition of habitat in-
formation in 2003 and aquatic insect community
information in 2004, the citizens of these two
communities will have invaluable information on
the health of the stream resources in their area.
All of this information can ultimately be utilized by
scientists and policy makers to assist them in their
decision making. Local communities working for
the betterment of the environment. That's what it
is all about!
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Rachel with a 5 Ib.

i Summer CW: walleye at the
Jolyn with a nice (front L-R) Michelle, Rachel, Jolyn Riverwalk in Elkhart
smallmouth bass (back L-R) Daragh, Dan, Aaron, Erin

Erin with a 4.8 |b.
largemouth bass from
the Elkhart River

Michelle with an 8 |b.
northern pike from the
Elkhart River near Goshen

Dan & Rachel with a few nice smallmouth
bass from the St. Joseph River in South Bend

A greater redhorse from the Elkhart River Aaron with a longnose gar
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